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Abstract of JP 7182160 (A) 
PURPOSE: To process instructions in parallel by 
providing a common register file for receiving an 
already used instruction result from a common 
reorder buffer used by both an integer functioning 
unit and a floating point functioning unit. 
CONSTITUTION: Relating to the architecture of a 
microprocessor 200, an integer functioning unit 215 
and a floating point functioning unit 225 include 
plural waiting stations 220 and 230, and they are 
connected with a common data processing bus 535. 
Then, the integer functioning unit 215 and the 
floating point functioning unit 225 commonly use a 
reorder buffer 240. An already used instruction 
result is received by a common register file 235 from 
the reorder buffer 240. Thus, the input of orderly , 
instructions and the execution of the disorderly 
instructions are processed in parallel. 
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^KtfHlMteibfrXT-y 3 y 1 4 0 R fc **tr. * 
^yb'AXl 5 0{i s WJXf7TA)VA 5fc±t/y 
f-^A'7 7 7 5 0 £{itgxx7 h^Wxr-y 
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fct& . mSkrtA 1 5 514. Sttm*^--7 b 2 005 

Srdi"*. VX-yUyr 5 QliUiSXfyT-J JU4 
5 tzm&%ti& . U tf-^A » 7 r 5 0 £ litis Vx 9 
-7t4)VA5 \Z\± , Ltztf-o X , fttSfti- 7 M 5 

[0026] M»»J 7 r 3 5 !4 1 6<7>x> b 

y b y ^ffi^-ts .My*-^7T35tii tra 

/W=o § 2 o<0fMHt£«A*i.S - k , 1 tM ? 

[ 0 0 2 7 ] 74 ? nrn-te ^Wa- I* Sflfclfr* 
tWMDWJW.'*-* ( niJffl^&Aj ) ±3«iJ 

74?n7°0-fe7^i4. T3-HSil/S* 

ifiRi\s*jx**mzt*m%t&) tmz, tint 

b £#± L3r< TttfcMrV*. flSBWfc , r jimi 0 T* 
f 3-^2 5 £*ff^--y b («ffia= 7 b ) 4»fe4Hf 

a > w*mto£m.-ri c k t= J: o -c^*«h.s . 
t, . «**7*3 - h uatts - k **r # & . * y 

aJWr^-ti^feflUJ-fi t <0-C* §tSM*or-;Uk 

yTStiT^^yb^MWfgC&Sk. 7-r y b7 

T3-m% $>t,Z&«0T3- b'Sflfclft^W 4 > b' 

C0028]7-f^o7o-k7tlOU, ^<7)ttfg£ft 
ftSfcfetdHSmitti^y b 9 0 £*tr. 7n/7Affl 



b U -A fcfeft 4 7 DTn-fe 7+/c0# 

h. itoi, M^'iS^Sk. 7i7f-vA { 7i7ft 

Kn^mmnmmmmh frtoxhh, 

-y b 9 OfwMffr-7 haWrtWitf. v4 ?D7° 
{4. 7 4 ? nrn-fe 7-Wi*Hr<7 -f y b^rtcoM^Jfcil 

7^1 TWFarrii* < , a- k 7 x Ttt&mtf 
M?f»L=- -y b 9 OTJttfflnMiTs ^®7x 

(smua^-y b 9 oii. $m t m.ztib'<ZT$>&ip 

fcfc;tJ4\ MrMtmmemivM 

7f-§*lfc#«ifo^#k*0#«£ k 4jH:W LTi&gfr* 
[0029] y7b'7x7^lt^fflt*^. jHHOtSft 

twj ofcfflv^s c k § t fc mrnhti* . 
d^^na : paioT7°n-f-T'{4. ro/^Attjfts* 

tts^Bc o -e a *>^flirti» „ y 7 b 7 x r«ff 
asm. mmzteTvfy&mizmi^ftm 

[0030] X-A-X#97-f ? oro-b yf-COtlJ^ 
tWt ^fc. A47 - 74y«0#^-r-^ -T^rt> 

3 5 7 bf<0X^7t3 XVX-rt-Xfiy-vj 7nTv 
* Jfc(W* i k 5 . WTO^ 1 (4i £0 

[0031] 
[«1] 
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s<<i ■??■(> 
& Pit 


>^-f=74 vftSttfc 




1 X "J f- 






=f 3 - V 


fc***»3--Kt* 


P i*x* 7 7 -f ;Ms±tfy 
*-trxt£ 


% n 










tf 

x?—>3 VKtBS^S 


8*3 5 9 h 


n/a 





[0 0 3 2] XWVX*57^o7n-fe7tl 00 
±&comi£ 9 , - wv-f ? oro-fe 7 ittiSlfclfcJrc 

mi,zim%Mmx'foi z t mm . u 

±A 4 \ v-f?nro-fe>y9-l O^fDv^^nrn-fe-yt?- 
[0033] 

[0034] *^HJco^WN"-^^7 ? D7"a* >y 
[0 0 3 5] *%Bj(7)x-A-x^7-7-f ?n7n-b7 

[0036] ^m^-mmmizmm, i** y izx 

t^-f ?oro-fe -y-yHN 7/l'rtfc#GR£tfWJ'*7 ? =i- 

b **tf. «5 'J sr-^A 77r #\ t-*»n'* 

i-.y honarfcJBv^*i*. *iiv^x^7T^;W 
y ^--rA'-y 7 r tafi^s#if s y *-y*<v 7rH 

[0037] SjffflTfcl. kft£#3PJi«#!if;i, 



[0038] 

[|il»P«lffifl] 

I. a=^r^izZl£PZg^yjgl 

aMBWwWHSxwt-^* ? nro-fe .yltti, 

[0 0 393 I2<0X--'W*5^^D7D-fe7t 
2 0 0 HU H< *»o<0±4flW3l***^S £ fcT\ 

^4 co^ts ^iiT^-r & £ fc «r < ttfg£ Hd±r § c k WX- 
Z.<rr?4 9uTu-b»/*}ro)7-*T-7J-*X'\±^ 

mm.*--*/ v 2 1 5&£mm>m&^v 

-y h W'lwttwii;* §ISfh k IMS L 

[00403 W&Mmm**SMUfr=- v htt. « 

-^»l;^5 3 5fc«r&8it4. H3^rV^tll5tS 
$*i**»^o-e-f ? urn* -y-f OJ; 9MISffiU> 

f-^tt 5 3 5 ^ LT«ao»«fcu: 7 
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h 5 2 o * . s fet:, mt&xvmi'mjtm 
ig-L- > y mj, n tr-^MiiA-x 535 £m&%n& 

*I«n- F/x h7a-7 r- 5 3 0 Sr*iTf £ . BBS 

Tn-fe >yW otT^S i "3»*Wfcffivvar#fe, *H 
tttie^WtoS. 02&^L05£S£ft££<Off>0J3c7) 
KaWTWi, #^ov>f?nXn-fe-y-»ra, 74 ?o 

(RISC) -C&S. 
[ 0 0 4 1 ] 02 IZMiX^ Z<r)miC0A-rt-X#7 
? ora-b y?e>fmik%tLtzyu -y ?Ht*>\ V-f 

v4?O7°D-te.y-t2 0 0(4. 27x^-te-y 

y* 2 0 5 «ttr. <rfWf + 7-/a2 0 514. ^©^ffl 

/l/i3J:tXv>f ?n/n-fe •y-tiH v^JllgJis H 
Mfr**i:*W\ ^+»/J'a205lii:)fe < I 
CACHEi:fci?t-|). 

[0 04 2] v-f ?07*n-fe<ylF2 0 014S£>te, 
9> H«««wrBtta»bfe-f , 1 vy y-»M ?/W;:o 
S4o4TOffi^tr3-HU 6o*>$ft4Lfc«MBx 
x.y h«v^ti>HfirfSifco-eS-5^r3-^ 

(I DECODE) 2 10££tf. BJ3fc^LBI5 
>f ? nm -y-9" 5 0 0 1 UTSStLS*»«<0 J: Dl¥ 

Mi, 2r><mmm3--»J Y (H;fc#>TALU5 0 0 
fcLTSSft&ALUOfciVALUl ) **tf. dil 

(SHFSEC) ^W4ALU-b^y 3 y50 

5 fc fc tic, m^^*aa-ri)^cosm-3.--y b 5 

1 5*ffl&fr&. W&a-=-v MiSfefc, 4tftjim&& 

au ir^>jmmittoiztoMfflL±?i'9> (b 

RNSEC) 5 2 0£#tr. #ttxx.y h5 20blX 
fflH8:km4*S^7 r-OlOfi, 19 9 2^ 
8^4Ht^ffStL?t, r^^-yv^^t^^-coyo 
>y ? i: X hTHtltcy x -y ^fiffi^ffi^T^M^BI 

COyx-rAj ( "System For Reducing Delay For Exec 
ution Subsequent ToCorrectly Predicted Branch Inst 
ruction Using Fetch Information Stored With Each B 
lock Of Instructions In Cache" ) fcgg£ft.S*II# 
BUS 5, 13 6, 6 9 7*fcE»**U *«KSti£ 

TSEC) 5 2 5feJ;lA"n-K/Xh7-b^yHy (L 
SSEC) 530i>£fc. f3-?' ( I DECODE) 

2 1 0^^ilit«Sx:7 JB£ 



3 l:M«xf-?)WU 5 3 5 ( £ 039! 

iffltfco a mntdsb. 0 3 &v "> L0 5 fitfMrT v-f ? 07° 
D-fe.yf5 0 0 L , flH£T«Cjfe*T Ji* t» W 
ft*) . 

[00433 02(7)X-A-x^7-<'^^orn-bv-9- 

2 0 omm&ixti.-7~ny9®v\^ mumm. 
t^thti. u±mm^T2 1 sn^t i 

XM&Ztlh. X-^-XJ}7-mX3Txi*v*r2Q 

Mmvx*%\,^t:^miz-thfcMzme>?ym 

4*ff43. -?^?nro-fe-yt2 0 0}4£4>fc N Bffr 

mmmx'tt. *m&-=.v v<nx^z2-o^^bMx 
mmmxn. 1S372 1 5i42o<o#^^^r-^ 

3 y 2 2 0 if tMRj53 T 2 2 5 {4 2 

*>^T-^ay2 3 0^tf. lfflla^vMwn 

ft*tffm<OW££&'>X&LXt>£\\ SS3T2 1 5 

£#^£®ii-i>o swuteuwcs Bic372 1 

^»J^3T2 2 5t0#^{4. aa»«0»S6a^y h 

^Mxf-y 3 y*«ffli £>fi§ . 
[0044] £Wt*S«|Qji«lttJV^T, 7^D7D 
■fe >y1?-2 0 0(4 1 vy y-f^f ^;K=ov^T 3o4tW« 
hffik*9m?&ZbiPC* I. £tL?4s W 
nro-lr -y -t 2 0 0 -f^T co^fg^-— '/ h ( "f* 
*>^H2<0S8R3T 2 2 0fcJ:0f»«/J«jA3T2 3 
0) te&S&SftSRESULTO, RESULT1, i5 
XXSRE SULT2 tTjkZtll 3^<tf&&>^ 1 &isfcfr 

t>xhh. z<v?mtec:<v&<7M&>wzmmzii&b 
ifx-m< . mm.com^KMzE^fz. xw*t 

%sj5{4^$ fisnifeMt=*3 ft s»H3.=. -y h mszm 
izfflmzti&MfX'te%\>\ 

[0045] U ^orn-fe-y-t2 0 0{4§fet. 'J* 

fca6co^$^yy*x^7r-<;U2 3 5^-i-tf. yy 
x^7r>f;W235(4. -»jf:ii v>Ti4 1 vyy-f 

^;w;o# 4^commaiv : 2^mmmti l zti 

?7A)V23 5 J4SH x«ox y b u , t4*>%- 
H»JT«4iaityy'x^7r^;l'fc3 2h'.y h^fcJ; 
i/6 4 f>y hJHft/Nbjt*^ y Kxy h y com*^ jr 
#t § . y yx ^ 7 r ^ 2 3 5 14 . £ m&comtMm 

Ttt 1 9 4 CO 3 2 1 -y h y y*x ^ O-t-f XSr*T . 'J * 
-^A-y 7r240 *fcM=5:£lM Xcoxy h y . -f 
*^*>-H««T'{4|iI t y y'X * 7 r -f ;H*lfc 3 2 h' >y 
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hfiiStfc it/ 6 4 h'-y hS»/J^fofcr^5>Hxy h U 

fc B WOJtftfcJ^i 4 t OT&4 . 

[0046] 7 r 2 4 OHU 7 

IrtiBMrtfTa fyhMz V =J* 9 7 r A )V 2 3 5 * 

r240il 10«Wyhyt«i3WfeAWfelBL (F 
IFO) Xv7TbLX98LHtlh. F IFO ROB 

2 4 0fiO**H#^J3.J:tf*g£*tf. .TOfgBjO 
WmmWA. 1 60XVhU*flli/£U^-^'y 
7 r £ JH»* . W-^' 7 7t24 0 JlHffiSS tvfc 

§ix4 0 .TOClfcii:, v^^DTo-b-y^^ilSit 

ff^rn^7 jxMtx v y - aojSj&> t>m mmth 
z.tiz^xm&%tiz>. 

[0047] >j5j--^77r<01 OOXVMJtt** 

3 2 b'7 Ml ( 3 2 f-y hSRJtf)IIfc:*«&t4 ) Tft 
4*V >J*-^^7Tlttfe, ^aii'6 4h'7 b» 
mtoSMMF*) 6 4 f-y M:£JR#t4 £ t i>X'% 4 . 

-A- *>y7°i:^#t4R0P{±. 7^n7Dt«/t 
tioTJBISfLSRI SC4fc(iRI ScmMlft/ 

yhutt. io3 2t-.yhs, -tttobmmmM 

MO 1/2,1 cO»g??»/jNit^fi t fcJi 3 2 f >y 

[0 048] 7°a^A^7y^ (PC) li. fc^Jtlfr 
HTSifcV ^O fc IX VV* 5 7 r 4 ^ 2 3 5 teffittS 

777 (ROB) 240fc&D, ffl^^SO^fcO 

IW-4fc«)fcfflV>fe#l*. ClOPCJi, y^^fTPCt 
fctt»fcPCk||rt*. 'J^-fTPCtt, ROB^fa- 

co5feHfcxhr§tL. BjPT£ti4„ ROBxyf-yfi, 
fflttPCB8r*^fll«£*tr. 
[0049] y?-fTPCf±, \)3t-Wv7T*a.- 

<vmtmmt&-mm®tei^xm%ti&. xm 

JgWfcHu V*-yj<v7r*3.-li. £0#^OH]|fi 



WCtt**4«>A** TO, fflSf fcf 4*l0T"£ T H 
U^Tl|II2 4 2|*Ifc«S;fl4 
^'f7PC-fe?y 3 >'li 3&£<OJ3arfc$r-3jfcPC«f 
WW" 4 . ft 4 #5gO ?u>y9*M?iVWzA ■ocoMK 

*.T$r UMJ TP c £4u£-f4 . SStStuWrtW 

##t*uf , y *m TP cii. -Bftmmm atit, 
ommx'%<%z,b.$m:fcmts. y^rpcii 

4„ y^7PCtey?4 7lli&2 4 2|%9fta5AX 
•f=5r;b*>PC (3 1:0) ICjWr«. 
[0050] II. X-A--X;fr =7*^4 9 P7°o-b r£ 

ZV-btisayX'te. W2(mm&iXfc.-?4 ?UT*u 
-fe •yW7*P -y ^HO^^M^TV^V^SSr+^fcil 
fSrf4. HWWrJWt»<6. 
[0051] M2\i. v-^^D7°o-fe-y-9-2 0 0fcL 

v<n-mm<nmm>%ixrz7'u»/?m*7Kt. 

D7°n-fe>y-9-2 0 0fcj3V%Ts d|r^7-/a20 5S 
itXr-^^f -V 7^24511 3 2 f<y b g|*lg|5T K 
( IAD) A'X2 5 0^LTi:vH»S 

ii4„ iADAx2 5oti s -mmmxn. r-fmm 

AT. 5 3 5 fcJHH" 4fcif3KWffia[03iMA'xfft4. 
IADAX2 5 0{i, W^O7 , n-fe<y1f2 0 0O^< 
o*>0±S*ffljS58R*fflae» LX s iO ± 3 frffjfc 

^4J;-5fc«t4„ I ADA'^250(i. T~?9m 

a'x 535 **m o ^7 y vtm&xrfMmmox o 
{zmmnmm^mML^9x9ff>tzmzm^ti 
4. z.cD%,mco-mmmx'ii. iAD^x2 5ott. # 

?d -y ^-9->f ^;H=fc Vir T-?fc iWT H V^flH8«0 
m%tf*Mz-?)\rt-7'V<??&ilh 3 2 b*»/ MlA'TT' 
*S. IADA'X2 5 0OA'yHB{± N Lfcj6«->T*4 
WCtt 64h'7h/^o 7 m§. 
[0052] ±^^y 2 5 5#\ H2(^tl4J:3fc 
A'x^f y?7z-Xa-7 h 2 6 OSr^-LT I AD a'x 
2 5 0fc*S£§*l4. £<0«fc3fc:. ±^^y2 5 5^ 

tL4. H5W)BW«fcit>. ±^ : &y2 5 5!±-7'f^nT 
D-b 7-^2 0 0<9-S5i: LTH2 i^3*l4 . Hlfcfe 
V^T. ±^^'J225J4. HRf?Onrn-fe7f2 
0 0O^ta*^4. 

[0 0 53] LA^L^'fe, fcfcitre-f^nayho 
-70^0 J; p ^ y 2 5 5 #v-f oTo-fe ? 
1f2 0 0rttiES$fL4, ^^Dro-fe: 7-9-2 0 0O 
*WJ^H$ti4„ 

[0054] f3-/2 1 Ott, ^t7 5/a2 0 5 
fcS^*l47x7f-v2 5 7^#tf. 7i7ff25 
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7 {4, 1 OlzXZTZ-VtsXtfMfWzib 

te^f* <y>-a 2 0 5t5£V%.X t'J 2 5 5*>£>ifr^£7 

[0055]A'^^7x-Xa- 7 b (BIU) 2 
6 0tt. IADAX2 5 0t»^SfL'CV-f^O7 , a-fe 
r*2 0 0«*MWc*4AX|3IK (BBW) fcW? 
orn-k7t200H^7x-^S«. 
Wfctt, BIWU2 6 0I1 7Onm-fcyf2 0 

7i-X§f|,„ B I U26 0tLTfflV^Sii:**T*# 

• v>f ?n • r-f^J/X- -f vn—#v -fr-y H (Ad 
vanced Micro Devices) A s Mja"f"l> AM 2 9 0 3 07^ 

£>. B IU2 6 0ii. A (3 1 : 0) fc S£*li>7 
Xtf-hi:, D (3 1 : 0) k»8*lftf-^*-TM: 
ft*tr. BIU2 60H:4fc, Ax;\>Fyi-?*- 
MBUS HAND SHAKE) t s XBREQ 
(A'xy?XXh&l) £J;l/XBGRT (Ax/7> 
hftL) kSSfLS^yh/y^x^b^yi:** 
tf. AM2 9 0 3 07^D7n-fe7tWW 

x-X2LX.y M±, TY^yxY ■ v-^^n •r-fA'-f 
j/X • <i y 3-aKM T >y H*>EttB?t* Am 2 9 0 3 0 

[0056] S«*fc(±, #«M3 i.V*<Mi.*xn?- 
9 Z&tsTvT'y * y 2 5 5 teX b 7$*l& £ 

fc#lg^tUT'£>3 3 . .fctfT-***** 'J 2 

n-^2 1 0teJ:-3T7x-y^$*u t3-K£*U ft 

a 2 0 SfciVf-^^-V >y v-a 2 4 5 fc^ fT§n 

[0057] f3-/2 1 0 1 J:-3T«pS<^*Wt3 
-FSfiSfc, f3-#'2 1 OJirn-FStL^^co 

0 P 3- Kfe<ea#4M>?4 rcotzubcomw^m^-- 

>y b teJMS . fcfc iKJJlTO*^, -f4*>* AD D R 
1. R2, R3 (V'JX9l^cri&Wi^ : JX9 2}H<^ 

ZtUZtm.t&. RmA*1y yYX'fo 

R2(iB^7VFT*D, R3\m%\sVX?X 
ft*. 

[0 0 58]3SEfciiV>T, fa-/2lomil:i 
7'n <y ? tco# 4 oc^frfr £ 4Mi^(cMit 
fSop3-KS!8g!W-&. mv^tLif, T3-K2 

1 0i±, T3-h'2 1 0t#ttLS4-9£O^ff{)ia<50# 

YZtltzopa-YfJyU, am4O(0TYPE 
a'x £ LT«J-- <y h fcTn- -vx Y § it* „ 

4-O<7)T3-K^^op3-F{i-etL^'tLC00P C 



OD EAx^LTlitfcxx 7 b te7*D- F^r-rX h £ 
*14 . i LmmmX'fotlll. y YtfRO B 2 4 
0fcj;i>'ixv : x^7T'f;i^2 3 5*^^§iil.o ^ 

yyvmmrnc&iws. ah zvBtuy f* 

ytftnRh 0 mm a * tdi B*uy Y a'x 

LTM^fgi-'y M3£S>;tlS. f'3-/2 1 Ote 

[0 0 59] iO0ljT'£OADD opn-FteMbT, 
«(go.x. y hOlo. 1-^rt>*>Sifc3T2 1 5l*l<D3t:« 
MASS (ALU) {4. op3-K;MT£fg£> s 
#£;bitx^-v 3 :x2 2 0te:BivCop:j-F\ a* 

if) „ B-X^yyY*?, BstUy-Y ( Lf Offlnflg 
T'&tiH") BJ:tWTjfc^ft-firtMIBI*9'y^-*. A 

OB2 4 0rmb7«!tftCs feiV*Mai50^^ 

WBir: «y hfe «fc MOWtoMz . teft/U 2 6 5 tea 

[0 06 0] 1 OteioTr^-h'S 

fc . ZcDm%cDtMz y 7 r 2 4 0 rto 

. r v ^^HWjej a te* 

313*1*. rn^A#^iJtefcft6f*0#^# s y* 
-^/\'«y 7x240 rtOifJW&gStl/SffifeV^^ 
&#^-fl.ts W-^777 24 0fi, ^-COV^'X 

^tefiJlT 4>ii/cfiStex h TSftfclSJMW 1 . 

f vfi&%jfi& tarn* fix ^w&zemoit&v)? 

A*Xteft^5&*4x^tL. V*-?rt<y7T 2 4 Ofcitf 
«Ba^y KO^tXf-^ a ytef&SA'x^L 
TlWilKiiot; k icoi 3 te 
UTS*6* 'J 7 r 2 4 0 teX h 7S*l4 . 

[0061] H3i3J:tf4fc«S*i*J:dt. ffjfe^/ 
5>f yii y -y 7 r 2 4 0 WBa=. -y b teM 

W.f3-/2 10it y^-^ys'-y7rte. y*- 

<0»*»fe-fr5. y^--^/N*-y7r{4»:te. 

■y 7 Tmftvmizm^T'ttKff'zm^zwm 

Xh» r'3-r2 1 OiiiXte. 4HMhWSH.3*i4jWS 

*»t»srt- 1. . y 7 r wajw.s*ifc*fr*w 
a^, y Jt-Wv 7 ny h y o-nifi<)iiJssr?ii:-r 

[0062] «ffico*^fc«><0*^5 V Ktt, «If 
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— 3 5C0A^-^.yy¥^ (A OPE 
R) jsXXfBjr^yyYJiZ. (B OPER) Z-frL 

£f&. ^tl^COmmt. 3O£0if/URESULT 
0. RESULT lJ3j:tfRESULT2££tfate*£ 
Ha'7. 2 6 5 fcfl- LT 'J n' «y 7 r 2 4 0 (3& 
& . <X 2 6 5 14, t-* MAX 5 3 5?)- 

[0063] «5g*>rfMhW3- K&ftfci: £ fc, 1 o 

Ji, r'3-^2 1 Ofr&fflffii^ -y h*-<ntirfrrtffif% 
Wrfh btfX'l£&\,\ Z o TH& < , 1 oi fca-t 

y h * ( -m-mmj v- h •> x tksifp > aw- 

T^|> ^7 y K coftfc 0 7 b/#£ 

^oykahffi op3-Pli * ^tMJEt S ^9 y K# 
M^U&^U ">^<77T 24 OT-fJJprtii: 

h 7§*i4 . ftJtr vvfe-f ^ro*^9y h# f # 

-^.y7r24 0 TSHWTISt flnhtf , * ^fcftJEt 
S^^WJ 7 r 2 4 0 *»feS@SS*L 

Ji, 'J 7 r 2 4 0 WSi&f S fcftfclWtt 

[0 0 64] iaj^^yK^^'h^y^v-gyt 

i3V>T, A OPERfeitfB OPE RAX&^LT 

*)t&fcMzz?>£ a &mrrjsvi6*u t , a 

OPERi>J:t>'B OPERAXil H2twSit* 
J;3fcA TAGfcil/B TAGkSrfl,. 
[00 6 5] III. ^n/n-bv 

•f. H2£v*L05^§;h.Sv4:7n7n-fcr9-rt*> 

[0 0 6 6] -74 ?orn-fe<y-tf-5 0 0fc*3Vvt\ 

31 ■? JKMDfcJiaFfc&h.*. IK^i-ffc 

J:tP\'7.#, WaMoftfrfcH UTJWHttflBtt* 

55. 1 0&, lv^DTn-feyW? 

JWK>Vvc»BW>**fc'5 f 3- P L, r a-K&tifc* 



yH9*»JW4. ICACHE2 0 5fi, l*fc40 
<0*tSf3-^2 10ts ICACHE2 0 5*f3 
-^2 10fc^-fS7-<yiNS0, INSL IN 
S 2fe<ktf I N S 3 LT*i IZb S . 
[0067] v-f^nrn-fey-tf-SOOteiSVvt. ±r 
^>fi Ot-^MSA'x 5 3 5 fc LT* 
Ztll. r-^W^5 3 5{44000P CODE 
AXfc, 4OC0A OPER/A TAGAxfc, 4"5 
COB OPER/B TAGA'Xfc, 4-9C0OP CO 
DE TYPEAxfcSr-^tf. 4OC00P CODECS' 
7., 4OC0A OPER/A TAGA'X, 4-?<7)B 
OPER/B TAGAX, fe j;t>*4-?<?)0 P COD 
E TYPEA7!! f'3-K$ii/t^Sr«a.-.x 

1 0B, X I 1 B, XI 2Bfcj;l/XI 3B (HTWJ 
W&fi&Witbtll fcfTT'te&V > ) fc ill 4 OC0 

7C0^{i, SV^tlffi"CK8!l$ilS. dcOffiiO^ 
iO^V^^-fcLT, 0modl6AM Mfj/O^ 

(■t^fcfe, 400^^X1 0B, XI IB, XI 

2 BJ3«ktf X I 3 B{4, X I nB b LX^Wth ) . 

[0068] iimi o T*v>«rtM)a»i«jWf * nrwc 

t5X-^-^?7'f?D7 , n-feyt5 0 OOifCfS 

SfrtflS^taBE't. '^nrn-ferfrSOOtt, 4 
^H, 27x^-fe-yhTV y7f -f 7, Mf3- K 
8KAM N^t7ya2 0 5 (ICACHE)^ 

•oS4oo^<07x»/f-Sr-9-!K-h-fl>. t^^nr 
n-fe-y-tf5 0 0f±, ^-^.^y HOflM"TBtttBH56 

^3-ni0 ( I DECODE) \,Zlhl-*M? 
Mzr>% 4 t^Wfn- H43 iV'^ff^i. 
5. Ztlt>cr>Wm3--vhte. ^Hg,-t^y 3 yBRNS 
EC520, W»iia^gALU5 0 5, >-7^-fe^y 
3 ySHFSEC5 1 0, Sl'hMt^yayFPT 
SEC525, fcit/LOAD/STORE-fe^yay 

[006 9] ^n7"n-fe-y-9-5 0 0{±, ^7VK 

#^-t7r-^3y^tf„ 3OC0M*A'X (RES 
ULT0, RESULTlfcj;l/RESULT2) *«, 
11M ^;HCOS 3^i hSS^ft5 £ 

b z simizi-z x o nzwmtttiz . mw<-v y rttdt 

F I FOdf a-, 1-^*>U*-^"A'.y7r 24 0#, 
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7r4/l/2 3 5*JB»rF4. J:9*£Wfctt, Ui*** 
7 r -f ;Wi D 7 r *»4,«tS*-C3E 

i-f^xnm. Jt«fc «fct>*n- hVx b TSf^fc k t 
fclE L v >SWf JIfcff &;b*i4 . v;t^- b v * 7 

*V2-y0>mWVi*&. RESULTCL RESUL 
Tli3.fctfRESULT2J4 N ROB 2 4 OfcM^Jt* 

&a*i*. m%tfROB24ofrt>mtzti&m. z 

*l&{il3&A'XWR I TE B AC K 0$5i.XfWR I TE 
B A C K 1 L XWWiZV S JX $ 7 r -f )V 2 3 5 
S£**i4. ?-f?n7n-i!7t5 0 0liifc, n-h'fe 
=fcW7- h7ft%«MBt*iW:'f * <t 3 fc. ho 

[0 0 7 0] [III (a) #^7D 7x-yf-] V 

? nXn-fe >y If 5 0 0 C0^7 n-£<r<r T^BHt - 
4. <rtH*a-^ ( I DEC ODE) 2 lOii. 
dM^+vSo. ( I CACHE) 2 0 5K7i -yf-f 
4#fr7xyf-v2 5 7**tf. = 3 f J c-vv^20 5kL 
Tffl^^k^T'^^^y^moii, 199 
2^4 £ 1 2 HfcB«8*ife» r^7* 3 -tfBJ:tf£ 
*l£I|Vi4X-A'-7#77°n-fe-y-tf j ( "Instructio 
n Decoder And Superscalar Processor Utilizing Sam 

e- ) tm^timmm^mmmmmmmm^ 

0 7/9 2 9,77 0#fcftiJHS*U »ffl«tfeV>T 

zti%3\mtiz£-oxmm-t&. 73-/2 10 (ide 

CODE ) k Lxm^h Z k miifn-^ 1 oi> 
1 9 9 2^4^1 2 BfclMB^ftfc r#*fa- 

^8J:tf£*lO§V*4;W^-X#7Xn-fe.yHfj kH 

$fLS*ffi^ajBBtaaH«0 7/9 2 9. 770^ 

[0071] ±^^255 flc^&W'o^A**-? 
^^nrn-fe7-)f5 0 0tJ;-3T»T$tLl.k§, Xn 

6 . ft*l43I*#fiMi I C AC HE 2 0 5 fc* HOT* 

t-r&mm* i c ache y 7 -f /nwts&itHjw-* . * 

^'yya^WlC, Omodl6AO (^fyyi 

7"d 7 x) T'^^ey tasjijsiifc4 7- h<o# 

^£7)7'a >y ? &t*l 'J h#A'X4 y^7i-X 

(BIU) 2 6 0fc«LTff*toh.*. £*l 
tts tttln 5 * #jB£ s k v ^ -3 i k *fiJ6 LT . #*7* 
a y ? «T4 7'J7i7fXhiJ-AJ: Htt&t 4 . 

*3&ty MiioU&*5tv*?rc\ 4 7-H<oXn? 
ibK)WJW-'fXr*4. ^tr-y Mi, Sftcoi 6 A 
-f b x y h y J: ix* ?mmx°fo hzt &jtt. z <n 
Zbte. xyt»y#o-K3*u 3HEHff£tn:^4X 



n^5Afc#LT?l4$*ufc£k£IS^4. 
[0072] ifrfrXn * ?#R3*U|Kc {ft&CDV- 

lO0>**fcO# 4 f«y h<7>fitf8£?Mit4Xy T3- 
WvhV-^ (BB5W) £M4„ m^^Xn-y? 
WSffS*iTVvWf, ^7-07? (frU^X 
n-y?) 3&*4r^V^X^2 5 8*Jj:VIDECODE2 

1 0 tatt? . * 3 T&WUf s ftotfe^Xo » ? fix y 
7i7f^77r259tt9. #^1^X^2 5 8 

4co4o<0#^Sr^-TS. 7'j7i7fA'77r2 5 
914. I CACHE 2 0 5#'J h LrtrX'J 7i -y 

il:7'Jf3-K§W I CACHE 2 0 5£J:tfI D 
ECODE2 1 0fc3I£>*l4. i05ffi^T*Xy7x<yf- 
§*lfcifr*<DXn >y ? Sftftf * £ k fci o T , IDE 
C O D E 2 1 0 £*bffifti£V7 'J7i7 *j6*n y ? 

[0073] ttcmtztix\<^%mM®tfwtti 

«*yn-y^* t ICACHE2 0 5t»a**l.*. Cl<7) 
TXo-^{4. St L^Z k fc(4^^#^=Sf ^ -y 
3*14 £ k SrKK'„ X'J f3 - HflBSt, iftdf + ? 
S/it«i**iS. XUfn-KflBBktt, 

^ Xfc J: VWfiFWBLteflWrc* S . X'J fn- K(=W 

it r-ss&u b*^t#taL^xy r 3- b'^^f 

^-y>-j.iDj;t/'^c7)fcfec07raj ( "Pre-Decoded Inst 
ruction Cache And Method Therefor Particularly Sui 
table For Variable Byte-Length Instructions") kffi 

^timmmmmm^m 145, 90 5#fcftv^/ss 
*is zom^i z z [z^\mzx o xtmtz . ftmm 

tt. Xn^5A*^ff S*L4|gfc kcO^W^§*L4 
*»* ; paW-53t«>tfflV^*i4 l><?)XbhZbtfWbt> 
*l4. ^fflii^fc, *lfe^aRfcSSfTS*LSkSfc:«]fe 
$*L4„ "PSJJ4, v-f ^nXn-fe-yirAMX5-f y<?)7 

[0074] X'J7xv^b<J-AJ4, BIU260 

Xte%t>%^fr. f-^tvi'*24 5WMI!7?-fe 
X^ifgfc-f 4 *\ X'J 7 x 7 f-A'.y 7 7 2 5 9 
A-70- T4*\ df-fy^ib-yh*igC:4A\ 4fc 
tt»«i L < Ui6&d<fi£ 4 * TH< . k ± 

i? . x y 7 x 7 f-x h y -nth * o * < m t, 
mzhhztj?Wsbt>tihxhb 0 . HRtc, »xy 

7x>yf-{4, ^<Tt%fi : §tLT^4^coi: , 9 2 7n-y 

?5fe-e*>4„ 

[0075] i«#SO»£WT14, 7^2 
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0 5 ( I CACHE) ftCD-fU-vriUZ-O^WiV-y 

<WM7 x 7 f-Ji 4 oc7)#^^7"n 7 ? Tfl***.* - 
7Hil-?L#*5rV\ I CACHE 2 0 5(4£fc. #7" 

[0076] #^ICACHE2 0 5t=3l^*<OTs 
X-K-Xii ?mf*W>& - 1 S . *H!?T7 x 
vf-SfifcTDv^jPf'a-KWttri:, IMWil CA 
CHE205#^7x7f-£flfcOk|i5LT'&&fr\ £ 
ftW&ttlSii, l if--f j?;W=o# l tfMfr^tftfbWhiW:? 
x »f-V-MCd|||R8*l4. 4 7-K^lft^7"07?# 
7 x y*3*U r'Jfn- KtiWSk k *> tf3- K £31 
tp (PH2T*^r^-y^AMtti, PH1T**^<XB 
16) . PHl{4^O-y^c02-O<?)ffl«-5*>O^lc7)i>C0 
kHSSiT., PH2«4. 7vv7<7)2-?CDfflcOo1i>CQM 
2cr>i>CDtm£Zil&. PHli>J:tfPH2#, tUT 

[0 0 7 7] EB333±tf4fcjj*S*lS.J:3fc, 3 2h'<y 
H7x7fPC (FPC)AX, FPC (3 1 : 0) 
■tt, dMWf+'yS'i ( I CACHE) 2 0 5fcr3-^ 

( IDECODE) 2 10<97x7f-*2 57kO|gfc: 
«^S*14. J ■JWffiWfctt, FPC/Uli, ICAC 
HE 2 0 5F*JOF PC/D7 ? 2 0 7 k 7x vf-v 2 5 
7 k<»gtM . 7^20 5ftc7)7x 

PC4«iFPC7n7?2 0 7li, *<0+fcffil3*l. 
£ F P C k LT^2;!l5«!t7 x «y f-Tn^gAtf *7> 
^^SJfflll-l). FPC7*O7?2 0 7{4. t'3-^2 1 
0 fci S«|ga=. -y h^>*^<?)56ff tifei-9T7 x -y 
f-v 2 5 lifiTV 7 x -yfi-**4HcBBW-*rn/9 
.A^VMaFPCfcSJfrtS. FPCrttJi, I CA 

f-PC7'n7?2 0 7J4, f'3-^210^^(4 
Oil) &7°'j7x-yf-fl.Ot, ^+7^205 
fcX h 7^^W»fPS£ffl^|> . 7i7fPC/ 

07?tt s WdCr^^X^mth^t^X'^ . z.<n% 
^\z\m L v ^7'n -y ? jaft&SM: k % 7i7fP 

'voartttTOW SikkT'^S.irLv ^HRffiBUt . 
J-mZtiKftmzMLX^^ -y i^fr&gKMufc 

t>ff)vi>. m^mttdMt\-nmzmmi&--v h& 

fc5JBte*Ufct><DT*t>*94l*. 7x-yf-PCil7t{iF 

[0 0 78] 7x7fPC (FPC) f4PHlTif#$ 
ft, &7'n7?#nCACHE2 0 5^1SB£;fl£ 
# s I DECODE2 1 0i±. ^l<7)7'P>y^*^^ 
TWffe^&»fr LTV vflrftfttf HOLD I FET£T-f 



- b-fft i k fc i T 7 x -y f-r 2 5 7 £#ut£ € h . 
H O L D I F E Tftf-C9«t4. ^ * 2 5 8 1*1 

<D4-O0)$i-$imtlZ. bPTZ^WX^n? x. 7f- 

[007917x7^257 l±4fc. ^HB^SlOSSfT 
fcjfitft*. Mm«4, ife^r-v 7^20 SWfflAT 

INS0. INS1. INS2fcJ;VINS3^\k£B73 
3*1*. ^^7J/a205WO7V>(IC_NXT 
BLK (H^-T) J4, ^t-V7^aI*I<0#7'P7^{C'O 
^T-tO«fg£07D 7 ?«o«#T«9i8iii4> 
fcSJtL* &7'U7?#k'?^I!l3*l§^£*-f. 

*LftT*4d. IfcA^T «^S*iS*«tt, C1C07 
n 7 ^IWMHIHWfc**. § S.f^i 
iiitf, £<Of|BJO-£fflfflT'{4. IMfe7D7?f 
ffi -Cfl^Fffltt . fgfe L * ^ k * il § ftWHfcWte L . 

[0080] 4HKfrfr£-£tr7'n 7 ^A%a6Tr3-r 
2 10(1 DECODE) (CiM^ftSk. »7x7 

^^msti^v^k^LT. pI&wt&s. 

f||a-7h («a-7M 5 2 0(4, I CACHE 
2 0 5 1 » fe*. 1 ) 4HS*«»4 Lfc£ k . 2 ) 
^•07"D7^l*Jc7)fia. i3J:V's 3) ^-^*7h^« 

m&^mmiWBrth. 7x7ft2 5 7i±^ 

^-^*7h*^7x7^^SJ;dKf^LlI§tL 

So <Xt-e<7)7'0 7^^7x7f-§^k, 7x7ft 
2 5 7 {4, **i*»ffifc:564Stife4JiK**trC: k fcB 
«>, WTO«)W»W7x7^S:fi : ^3, t^*> 
1 ) <rtriH»t7 Hi, ^USS®xn7 hSr-t^o-e 
^tTLA ) -fe7 b$tL^rv^ 0 ^HGDBitt(c^tt«)tto 

TrU7x7f-^Ti3"9> **>fcJMM&DRfc. 
^Hff-rS<0^-A'-A t . y KA^fefi^v^. 2 ) jHtt 
T&^^il $ ti^ k v ^ flfiW* ^7'n y?kbi> tr 
3-^2 1 Otaifeil*. 3 ) &07x7f-0*tf>c9=5f 
■Y 7^-f >-T7 k ^ixS . (df -V 

7 >T-y?Mz, ttmmz. h k % ti^iiMf s 

tdZtfCfv 7 i' irtWffiaT'feS. 

t7^yf7^ urn* p c t?4 v > £ k (ca a § tt 

^tV^ 0 «MPC(4. ^firaOTAG^df^yv-^y 
T-y^Xk]l«-ri.ik^j;oT^S^„ ) 4) £ 
co*v 7 v a-^ >"r 7 ? xc07'n 7 ^ ^'7 x 7 f-StL, 

j£S*U ^dHMfci^ltF I FO ( BRN FIFO) 
2 6 1 fc»teh.S. 5 ) £c0^7'O7^<50^46^*S»f 
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7 htiK msiv/if-yv MMtt»S»tt*-3T-fe* h 

[008 1] #H£F I F02 6 lfi s 7i-yf+257 

7b (BRNSEC) 5 5 0tfii43fe*fcfflV^fe*l 
S. afflfc*3iVOt4a» s #lRF I F02 6 lttdHtt 
■fe ? a > B R N S E C 5 5 0 & k %± btl 

izkiffifibtii. #«f I F0 2 6 1 fctt. 
7 h i: fc fc4Hfe&^^3*ifcifr**>P C#o- H 

i&F I FO^xyM), tfthttZlzxhTZixtz 

pet tiMznz . -mtfctitf. iy mj a*«F i 

T »J *-^s*7 7r240 fcHSfl* . IMItffeil 
tf, ]EU^PC*»'J*-^«sr7T 24 Ofc^ioft 
l>. 

[0082] fit"? M4, #0£#£k kUzfa-r 
2 1 OKioTMi-'y h 5 2 0te*8fT§*LS. ^« 
f'yMi «£«D4HKa«IC_NXTBLK7Mfc* 

[0083] ^«i-7 h 5 2 Oj&^fcgSfrfS t , 

zom^tfj'mkttmti. mztdtui* ma*- 

jry hTYlsXtHMF I FO<D±.m*yhV (ifi« 

CO^-x 7 ? fcifciJctfltf s 7 F 5 2 0 &7 x 7 

f-^2 5 7fcIEU^-^7h7K^£TO£U f- 
8l*H«M-4. ^tL* s 7x7^^2 57fcj;l,icO-C-{i: 
fc<TOS*Ufc#«M»7i y*fcBLT*+ 7^ S 

{± s 7;>Tb'i^^t:ii : 5r< d f^7>'j.-f yf7?x«» 
&#tf<7re. b7"n -y ?o*^Htt 7 hfcWL 

tfx 7 £ t **TrS-f , hTHU^tt* 
O^fc: J: -jTWS&SftS-tfM yf-v 7xcr>7ti 7 ? 

tf, iWllftifclRfcit^TWlSOinEi:**. Kit® 
jWSdfLfcT* 4HK£arfc£<Oife^ ^-WMS^n 

[0084] ^»ffl^-7b52 0fcLTfflV^ifc 
cOT"# *4HtfF«a^«y b<9 1 ott, 1 9 9 2*8/1 4 
BfcaWfSftrt:, ^y *- ■ ia ■ y 3 yyy (w. 

M. Johnson))?) rdf ^ -y ^ a |ty9#ifc£7*n 7 7 kX t> 

5 , 13 6, 69 7#fcR«8*l, * 

[0085] [ I I I (b) it7n — 
l/yX^^T'f MttB, fMf ] #*tt 1 *te 1 7*D 7 ? 

DECODE 2 1 0I/ZM&, -eilA><?5^^:y7n 
7^rtc0ffl«KMJ£'tS#^W> :; X^ 2 5 8rt«»3e« 



tt. ^7°yr3-Hfll#^J;U f ^!it'7 hT**. 

[0086] I DECODE2 1 0C0±^1lBa±, #^ 

40«03h'7hi^^'f7 , 3-h* (INSTYPn) £ 

f(XINSDISP (3:0) ) SrTlf-h-f I>.rk 
hfihm^k > #£>3rVMif-fc#&& . xinsdis 

rn-fe 7-9" 5 0 0(4. ra - H SrK^-- 7 h Sc7" 
D-K=3f^xM-|.@Wco^i6t4^'f7VS'x, IN 
STYPn (7:0) #S£0^7'o-y^<7)4 

[0087] 7 h ifi*0>9 A TlZttlfct 

zTYPEm^zmm-tzk. ^mm^--'yut, ? 

T, IDECODE2 1 0 (7)ijI£cD^fr7 -f >K»7|*|C73 
3iftc0^7*D -y ^ (7) 4 -*>DifWfc0 -5 *>Ok' it&SBXft 
^**»&jEQ*. 94-7J<M>L IDEC0DE210O 
^«W5»rffiBlc«Jt«-* 4 oo-te ^ 3 y wtf 

(o P 3-K) ti-jTf^O^^Kf-^t 

7 Hitrw^^Hfrf ^S^fc^oTV^eOT, * 
OA- K>7 17 V h'r-^ k 7 k 

RUDEST. TAG (0 : 3) tSJIJS^rS. 
[0088] #WSfiff S#Lft fc s -etL^OflfS&h' 7 b 

{iy-fe7h§iXs ^o^-^Tii rgj (car*. 
7^?^sfrt^ : ?f$tL=5r<T(±4^4v\ rwtn 

4 oco^^t ^Ta8* 1 ftfcUff tLT t. A V J21T05 

<?>7°o-fe^.^a<-r§„ 

1 ) ^ 7^.0S^- i*U4 2o4fcl4«U*U^M 1 

m t»sii- 7 h fejWfc-i-* k » t^Bd 2) . sicn 

- Kliv>f ^ nro-fe 7 If 5 0 0 (c t oTWTC** . 

LU0, ALU1, SHFSEC, BRNSEC. LS 
SEC. F PTSE Ci5 AtXSRB SECCDWZ"? yX 
«0«£jW8 £ £ OSrM 1 1 fcftt 2 00 A L U . 
^(M^MkcOjST-'O^ SRBSEC 5 12 teMrZtl 

h. mmttiit. mmzmzti%<xmi>%^$i 

^•OMSRBSEC5 1 2fc3Sl6*l4. 
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2 ) H#gxx 7 HWMNHBRftC 

3) l/y^7r>f;l'{RF) 2 3 5 HWHJH 

tt=Sr<s 4fcttROB240fcJ:**^9>'HS»fcJ: 
^ t }ijg*o x. a { J £'ii«6re{±3rv^ k #>' 

4 ) y ^-^a* 7 7 ? 2 4 o x^<o«n 

*<T{i*^-f ( tii.maiifmmmm)'m!^ 

$0tfte<?)3;?tz. 2^<DV$-yrt-V7T±yY U3& 5 
KJtfeil*), W-fA" 7 7r!iROBSTAT •■ 
(3:0) tioT, ^SlSfttafr^ 0 %<0U< OK 
miiftoftbtL&iP'tTFct. 03tJJ:tf4fc*3*i4 
«fc-5t; ROB STAT (3:0) fcjg&ft.fttttt't* 
# N W-/A7 77 (ROB) 240fcr3-^ ( I 
DECODE) 2 10fctf5BfcU#^StL*. ROBST 
AT ( 3 : 0 ) (is ROB#»6 I DECODER 40 
w^<?)^wd^<0VKo*«iiJST ^,tLl»ROBxy 

-tint mmx-h h z. t izm ztvkw 

ZMlteW&*^^^r>tffo&-ztit><r>ti& (fc 

kxJfMTSR, MFSR, IRE T#<£- ) {4)1 *} c0# 
[0089] ±t*H% 5-o03tf$lm -5 *><0 1 o#iS£ 

war, n»&»t*i&^tts&f?&tf.itu 
jyvzmkt&A&XVB^yyVrtzcoM (xr 

DnAB/XRDnBBA'Xt^tll.) I' 
* y r A J\> 2 3 5 I4r 3 - K k 290 fc P H 2 XT? 

S . y -x v ^ * & ifeW4 ^f^ff+T'^ii 
tf. U>''X^7r'f;L'2 3 5rtWfl(4i,^-t:'$)l». £<D 
dkti, WiV'X^7T-f;W2 3 5feJ:^ROB2 4 0# 
LfcWiXtytfT-fOttb*) k$r 
•g^kSrSft-fS. W-/A' 7 7r (ROB) 24 0 

fci 4 U 5*x # Oft^teffefrO^fcHH k * 64v k 
ftg^ftfcV^ ROB24 0J4, ^ibfetb&tltM?)*. 
y h »J fcfctflc^S itfitaWM y * £fflt£fc»K>< 



[0090] fWhWStf Sit* k . ro Brtcoxy h y 

#*©frjfel'5£**afcfcteW*3*l* .ROB |*]<D# 
lyMJIl 1 ) ^<£ffi$t\' i JX?TYl'X^ 2)ift 

ALL/JMPFDECcM7"<^#^«42-OCDXyh 

it/. 3) a) xyhy##J!T6*i*:£fck, b)fS 
S^Siifcct k k Sr^tfc'-/ h . 
[ o o 9 1 ] xy h y f4**i^ yffrbtiit -iXMfc 
»t«STfe*l6. S'JSt'-y M4. -by h3*iTife*# 
JMf S*ufe£ k fiJSb'-y H4#RO Bxy h y 
kBBttt»tMi*. fflSt'-y W4. ErS&OROBxyb 
y ^*W<73iJ^t»iJ ST £>*ift C k . #JS t' >y 
Mi. xyby#M£k&§k. lttl±»WS:5i 

itVv f x^7r^;Hc:#a4iX3t*»k''5*»&^. xy 
O&^LT^<0^llfc k kfcROB 2 4 OfcBitffL 

[ o o 9 2 ] x mma±. Wcfm* ^^mm^- 

flSlgax y h {c^<o*^Bil*» if £ fcX h 73*14 

[0093] i. mmwz. fMrfcwtf fttjsis^m 

«ax>y btxhT^il. JRtJS^UtlsaiS^ 
S. £WJ:d=5rff5fe^^{4, £*l63^*a'xSt^LT 
$sMi5*il.k!St(44^5fe^^kLT^*ll». 

feco^^tifficoafiia.- v bco#^*>^f— y-e 

•y hA»6<0fea(4s ROB ftWWje-f 5ffiS*SiftffiSt 

[0094] Gfrffimt* SftftWt£<0^fr<?«Sft^ 
^"k>Sr4^0fir5fe^^J; -5TliJ3iJ$*L4 RO Bxy 
h 'J |*itjf sWiS . ^co#^WR O Bxy h y <o*Sftf 
•yh^'-fe-y h§tL4„ feS(4, HV'X^7r>f;WC7>f 
h^'-y ^ ZtLhmBmiX < h *T*£Kflf4 & . x 
y b y s!)%*i?*L4 J; 0 1¥< R O B 2 4 0 fcWST 6 
tl&Zbff*imX'ht). £<0^-W4ROB2 4 0{4ft 
mmWiy!Ub%?>» iJ*-^ V 7T7*«Bli, R 
OBSTAT (3 : 0 ) AXfctf tTrn-^'2 1 0t 
fiifeil*. £tlfclE¥LT, f*3-/2 1 0J4HOL 
DIFETfi-§-S:l&4LT. ifM^I C AC HE 2 0 5 
fr£7x»?-S;h.*0*jfc*>6. Lfc*»oT, ROB7 
^mi{4x'3-r2 1 OtJ:l)»f , fSjt*4£k36 !l Bft 
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[0095] $*<y V YeymnWMzm-oX , ROB 
240T5M W<v?fc#oTV**IS*fc, Li&BT 

fl&watffca-^ 7 b (csaw-* £ fc **C* & <r fc t 

^B$tLJtV\ dftHu IDECODE2 1 0l*IC0#^- 
<7)V-XUi/X?7V\/XZROBfi?)ffltl'i?Xfr 

mLX, mthZtlz^xmhtiZ. AfcitfB 
V-X^y y F tM LTiBi 0 , i&ofiMWS&tf -v h 

ts ROB240ll«i&tSia**l'^^7T-fA'2 

A*^3iWf. ROB240ti, ROB2A0bV=JX^ 
7 r "f /l^2 3 5 fc O|ffl<90 VE RR I D E yA yftStt 

[ 0 0 9 6 3 ftfc itf. f a~?"2 1 0* 4 \ P-y'X^R 

3 ?>fi®i ui?zfR5 ?>fa%lz%\\ix Z<rM%& u V 

x?R7\zm.<^t*m^h&o\zm&*.h. ^ 

ADD R3, R5, R7$rrn-HLTV^fc^1- 

5. £<Z>#|t*5V>Ts I D E C O D E ftT'f a— K £tl 
4V-^l/^^7l<VXR3iJj:^R5J±, ROB2 

4 0l*ItfDfi : 5feVv : X^rHVXi:J:t«§nSo ZCOMV 
mWdsb. tt*R3*»ROB24 0rtfc*'**U 

R StfWJX? 7 r ^2 3 5 ft *l& fc flBT*- 

6. £#i/S)0«8i«t>fcTtt. fa-K£ix£#^i*i<D 
V-XTYVXR3kROB2AQn<rfii%\'Vx9T 
VUXR3k<7)tmtem%.Th&. WJXfR30>t*> 
C9R0 Bxy h >J OltKaPR O B 2 4 0 *»&t&lR3*U 
jMKcWfc^-yh, -«r*>^ALUO*jfeUALUl 
<D&&bitX7— y a y fcj; I, 5 ■•/ ^<Dtdh\iZ^y V 
K AA7.fc7*n- h'^-V-X b 3iU> . ,TGD*&tROB 
xy h U fcH£#ji^fc*Sit&<zn:\ i/yx^7r'f;i' 
2 3 5#_ **i#£;W#£ffl6:^J8ifffc*->fcR 3tt 
TAtf^vFAxMHILfcviJdlc, OVERRI 
DE^WfliilSih.!). 

[0097] £«0tC. fa - K8ftfc**rtOV-* 
T KVXR 5 fc R O B 2 4 0 Hz^ttlVfi%V : JX^ 

ALU0fcieff<O)fe«>t^n-H=f-v^hSili. A* 
^7 V HtJ Jtf B y YemtitfA L U 0 flSI&a-- 

OtSUStlT, ALUOtJ^T^frStll.. 
(MS^-^yH) 14, £*>*£S*'*7 5'Kfc*lb"0* 

(afeHA'x 2 6 5 tsa^s . tSJM^ywaafc. 

*«H«0>fci6fcfHST fehftiv h V X'% ^zxVT 



+4fc«>fcROB2 4 0fcfc-9-ifeft«. 
[0098] FJfM<?)^^7 y H«ft»4 JtfR O B 2 4 0 t 

l>) . -etlT'i>^2rf3-^"2 1 OfcioTSBfrfS 
^k^'T-^l.. ROB24 0ii-gcf-Sx 

ftbDtSIS. ^T-^iiD. 8o©^7>F/U 
(dt^SSfcaWt 8OC0A/B (-t^bhA 

GnAB (4 : 0 ) tJ itfTAG n B B (A : 0) ZZ 

■cntawtr**) *»**£kfcftas*ufev\ 

^hffih'yh (MSB ) {4, *^S3!lT£>£i:#ftS 
[0099] 2-oJJLhOROBxyhU*S|S]tfi : 5 , c^y' 

hti&. z.ti\±. Bjmx'h&mmmtxitiX'fo 

boWSLLtzfS^zi.t^f%tLXff)nt,V s Jx^<rim 
•f-Hfc LX^hfih ) tirtHO** visxitcomzmi 

sixi.ru fa- KflttKif a- mizftm Ltm& . 

7"Uf ICACHE2 0 5*»fePRED 
EC0DE5-f >^LT IDECODE2 10fc»S 

[ o i o o ] r y f a - H«jar«)«arr?T*rfL* . # 

t^fco^T, ROBxyh'J^ffliSr, v><ocoxy 
h VtfmX'fo&frZvk'tZ bl/Z£-oX (xy b U ft 1 

&firfti>h&) Sa6S2fvha-Fft*tf7" 1 Jfa- 
FflWPREDECODEtffcS. fefcitf, 
ADD (RA + RB) — RC{i s U ! JX?RCmzW 
frtl&K%gr- <03 2 h'-y h^OfeftK: 1 ^<?3xy h 
yftsBgfc-rS. JWHWfe. S*#^DFMULT 

(ra+rb) («ms){± s 6 4trvh«oisaftfia# 

f ScOfc2oc7)ROBxyMJft^kf *!&BJc7) 
£«Wi«>jllMtCtt, #RO Bxy h >J {± 3 2 h*.y h 

^v^<^o^^7yH* J ^t-s*>ft^f (-t**> 

SfL-4«W. 1 — HfcA,4f<0«»O. *Jfett2H» 
»«) . r'Jfa-HflMBl. \s*Jx9'7T'ifVT9± 
Xtfh& ZX/BX^y y Hfafi9PC*4*»ir 5 A»ftj^t 
2^#»&t'-yb LJt#oT, 7>f^nr 
n-fc >y9"5 0 0 t£V>T 3 2 h'-y Mj^fc-p* 4 h*>y h 
WJf'3-F»'J,§„ hiiPH2co 
77-kXlZfctL-oX. PHlX'WXfJTJiV-K-Y 

vmmm ft^set-t s . t s u ^ 

^ 7 r •< / Wfr- h feftT V *V^. R O B 2 4 

o y y mm?* h z. t ft^ ix v vwar. i ^ 

fit LT t . 

[0101] [III ( c ) «^7B W§%3-=-v 
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oTD-fe 7-t 5 0 OO-f-^TOjgt&x- -y b^'ftfflOr 
5 3 5±fc$>l> £ k S-^r. T~* 

XT* 4. #«^-~-y Mcfi^OA;»]-C2^0#-&;b 
BIHOfBiOiaSfll k&IISftl. . 

[01023 mm.3-~-v h 5 i 5nmrmmmAL\j 

OftiVALUlfrMr. ALUOta^^f- 
^ g y54 03&«iSft^ ALUltlit^Xf- 
i/gV5 4 5*qRft<9*l*. #H&3.--y h 5 2 0 (BR 
N S E C ) Wi^OA^Tlf ^fcitXT-:' 3 > 5 5 0 
tfffiteSfU . iMM«j£a-= 7h(FPTSEC)5 
2 5(4, ??«J^iC^dI0i:^--y h 5 5 5 Ztllz 
imShikXT-isa V 5 6 0#KW-&*i4. fflHt 
.jjlany h 5 2 5JiS fcfc. f?»/J^fc#Jg^a-'y h 5 

ttWl*. b 5 2 5JiS 4>fc s 

-^ 3 y580#tft;i«ll>. ftftfc, fflHMfcSi- 
y b 5 2 5 14S 4. t, ?*»/JMRjSH*JH= 7 b 5 8 5 Sr 

y6 0 0£#fr„ 

[0 10 3] H3^^tH5^StL§J;3t. 4ftfig 
a--yh/\co±A^! vhtm&t& 

JWU 5 3 5 ^e^-TS^'Xt J; -?T#i *>*L& , ? 

1) I DECODE2 1 0:fr>£>O4-POOPCODE 
JiX ( INSOPn (7:0) k LT^SfU nJiOft 

2) I DECODE 2 1 0 ^0400iStf^ TA 
X (INSTYPn (7:0) k L/tSSfU n(i0& 

3) I DECODE2 1 0 #^04-?04 b'-y Mgffr 
^h;Ws'X (XINSDISP (3:0) k LTSS 

4) A*UyWZt5£VB*'< l ?>WVW4-0 
OM ( XRD nAB/XRD n BB (3 1:0) k^S 
tu nH0fcHL3OS3&T*S> 

5) W3trSA/B^AxO4O<0it (TAGnA 
B/TAGnBB (4 : 0) k^Stl, n{±03rV>L3 
<r)Wm.X'foh ) 

6) s^mim&m^yY^xz-kts'ife^x 

26 5 (XRESOB (31:0), XRES1B (3 
1 : 0 K XRE S 2 B ( 3 1 : 0 ) k LTSSil4 ) 

7) 22«iS^^U (XRESTAGOB/SR 



E STAG IB (2:0) kl/tSStlS) feilX 
8) 2-?OSS$FJ/S'X (XRESSTATOBfcj; 
t^XRESSTATl B (2:0) t^Ztlt) X'fo 

4. 

[0104] 1oJJUiO#-^*)*Xt- ya>*>'ia« 
il^a.yhO#«Ofia5ta^ni»„ #^i)^f— 
^ 3 y{4, *flWttt. «^-yhtJ;S^f^#*> 
**^-ei-C^j& s #*> ; ff?iJtStLl»5feAti5fea5L ( F 

I FO) rt<y7r"Ct>l. #4Mfc*^5yi*Offcb9fc 

yx-ft-hmifctsti. WD^mmtxwm^nz 

S*i4 (^Oillgi-'yM*IOgA{i^<OliI#310 

3HStha. d*i£S-f fl## i d e c o d e fcr-t- 
hs*i4„ itifis liit^^r^ijo^tffi^ia'. 

[0105] ^O^ffiiWTO J: a (OBi 4 . 
YPEA*X£ (PH2T) ^-ri.#^*J^f— 

ywmz&ts. ^txf-y 3 y(i MJE-rsop 

3-H s AJSiT/B^-^yh'^^KAfeA^B^ 

7 y h * ft , c o«t 3 * -f i ff a 

iftt4. HiSf bt'MT-tS 2otLhO^ 

5fcs*i4. LfrLKtth. nmt&mvv h 

HtlX^&ZbZmtb&tX' (PHIT'XINSDIS 

p (n) ) , ^m^h^txT-^By^xti^ti 

[0106] £OB&£T\ *Sk StL§^5 y WJ 
tfit±S^irv^*>(fCt» . ^feiib'^-fS)!.*)^- 

t> * < , s h itzmnft^timsbitAT-zs a yxw-o 

Hffts^S. *dT*WUjfs ^ii#^*)^r-^ 
3 y^s^tti) . #^-^^7 y Koftt> o y 

ayfftatt. *^9yH^^Mt*^^<x (xres 

TAG0Bt3j;lA*XRESTAGlB) TiSi5tL-g>fe« 
F k UT#^*>itXx-y 3 yt-M^tls £ dt'#^Sr 

tit. muco^yy^K wsistf^o\,vWfit 

t:\ifflifr t>m&BM*tm& - k tits Sirfev^. 

[0107] ttSVi* 265 t»tfW4 3-OOlS^A'X 
tt. 2-POmffl*S*A-XXRES0B (3 1 : 0 ) fci 
VXRES 1 B ( 3 1 : 0 ) Sfet^feitX 
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XhT*fflC01OOlS»A'XXRES2B (3 1:0) 
Otis. »ttXRE S 2 B ( 3 1 : 0 ) tlfttttJj: 

i&pcrvum) im&zti&\ mm^-=-yvi^ 

ftA'XXRE SOB (31 : 0 ) &J:tfXRE S 1 B 
(3 1:0) -UV*-?'^vyT (R 

B) 2 AOteSm^iXt^XZ^-ftl. 
[0 1 083 ^A^MXf-i'a 

*i, Rtid=3reai*fiff i Sr*>*i.S. Wfct^* HBtiJ: 

ti-st, 5/y ^ftJUfcLfc** 

6. J**6Wfc«-i» hTJW^OT&v^cOllffft 

»ri8fc u tr*^ y iw- h'#&nffi«)&tta 

itr^flffft7'n^tl>£kft|5K". *fr^>friJJ: 
t>'A/ B 9 ^{ i P H 2 "Cf M "TKrcfc 0 . -*StXt i 

wm-imkn p h i Tfpa**i* . 

[0 1 0 93 M^f-i'aW^yFli £ 

ft^mftftlii^^ y FT-^T'&WUf s * 

mmmm^- h&zvRo b 240 (cts£s*i4 

oM^oxy h y t-SCfSfe*^^ o fcitf lfcfc 

[01103 (t^fxf->'3^«i 

ffiftttf^ 4 7V\'X *M** £ k IC J: T P H 2 T'fxA 

a*fPMrfu i<omt#^*>-fr^T-^ a ycox.y h y 
wmfti . t^Mxf-ya y * 2o^rfsaig3. 

-vbTtt, •e«02-o<7)#-E>*j*XT-v'3y{i*Aix 
5feHj L ( F I FO) «ft7FMU fir^**x-r-^9 
yfc»??3*L4£l<0ifeWF I FOfljfcJHfcJKSU 
F I FOfc»ffSil4*flW)<rtrt t F I FO<9*JI£JB 

[01113 «i-'y hfc±*«RW7*3-Hi:li» 
rM^N'xft^x^-fs^kfcJ^T. M&xx. y ># 



at-^siiMs-fcBsij^s k s «j-x>y mi 0 P 3-f 

[01123 *fKBOiO^SS09Ttt. £ffi$ISRi, » 

/Wc*T*>fc*. Wk\s : Jx9Ui. HHB&S*ufcV>ff 
fes&^mfflt'^v^^'X^k^StLl.. 
[01133 «Ha^<y 3 fclSgAxfcS* 

l/dEf^S. ^Ax2(i. tf^yh'trRS&vx* 
h rofcft . itffWSiifc * 7 hT H WX SrM 

kifm>btih. WRm&^o&xxfuz. aluo 

»i«^7 h 5 2 5*^c7)feftkP-Hi3 

[0 1 143 (XRES0B (3 1 : 0) fc 

fc*S*LS ) feJ:tXsS*Ax 1 ( XRE S 1 B ( 3 1 : 
0) fcfcS?$*U)*u07?-feX£ft4£fcteBW*1K 

«c»V^, FDPWTI^J fcV^JBBtt. *»* 
R^Tffl^SKIftl- i . -7-^ ? nro-fe -ylf 5 0 0 
14. (DP)»*»4«fc32tf»M-'<9Vl< 

A'xs-fflv^a . j: o wttt. flSWJSSsW*^ y h 

^*^-UT€sSiS*i4fc*, •eoi5{i:2'P03 2h'>y 
1-**>^±ffi3 2t*>y h»»kTffi3 2 t-y h 

1M 2*^5 y KAx %ftLXim%tl&. 
^x- x hlz£m&<7)®i%;Wzm-Z>T?*:A<?)V? 

XXh(7)JESi4. ^«tfii-7 

•^rXr-y 3 yy)U^Mk LTf a-l<fcS*i4fc»t 

[0 1 1 53 ISm{4. imvfJT (4U 3WB*fctt 

>/ A SX. T^-bb^-yTfei^ilSm^a) ^^1" 
3 tT-yMIWa-F (RESULT STATUS) J 

LT . 3 2 t'>y MS£#^9 y Kfe J;V'Pffl 

^sftttWMaim. «ejiv<x2 3 5t4, m 

ft R O B 2 4 0 tR-tfcft, J: VB*ftS^x - y b 
*SSMB®01-*T #R O B 2 4 0 fcX h T§ i)K «S 

[01163 (3kX,fcr<^)*RiBa-=--y biiiascOffitT* 
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y(SRBSEC) 5 12&i.r/u-V/AhT J t7>' 
3 y (LSSEC) 530(4.. \i<£AJ&£l. SRB 
SEClga-7 Fli, 

*?«CDV^y:|MM£«IH-& . SRBSEC 5 1 

(D^zmiXmzW^fll. L£#'oT, SRB 
SECJi, S'Jffl«g^-ybT*'9**^s UlHtO 
tdsbliZ^yy YtfmzWJX?7T4)V2 3 Sfrfcffl 

V>. SRBSECWgJ.r:-ybfcj;oT»fT$il.g.#^ 
cDMWi, ^X^y^lVV^Xf^mi MTSR. ii 
J;tf r x^l/^}VV~Jx9^^W&i MFSRifr^#'£> 

fc, ?D7°n-b 7-9-5 0 ote. .rco^cofro-r^. 

yxF • v>f ?o ■ r-fA-f S'X • -f ys—jtfWf-y 
HfcJ:oTI8ftS*l4AM2 9 0 0 07007*0*7 
•^fflV^SOfcRtffiSfcU^^T'Oy^-*, SR 
BSEC51 2klXm^Xi>^\ 
[0 117] u--H/;'<F?M=:S'S'3>'LSSEC5 3 

0 (4, mcornrn^-- vhtn tmrnx^h^xf-^ 

3 »S. o-F/*F7-te;^3y5 30ii, r 

*. LtphKtfh. ^(nmnmix. ztumhm 

**«*B^?hT**. LSSECii, 
i/jL ( DC ACHE ) 2 4 5i>j;VX : &'Jl ; Jia.-7h 
(MMU) 24 7fc«fttS^fS. V^t37n-fc7t 
500J4, r-^^-Y-yvj.24 5S^{i±^^>;2 5 

£:Ji, t^XWXhT&£U' : r-?* J r'vi/j.X-$.XL 
TV^S D- F'coHfr #R0 B 2 4 Oft?) U $M Tiia2 
4 2fcfl'#Lfc<T{4*£&VVrfc£SiJ|?r-5. Cl<0£ 
fcli. #j^SROBx>FyfcROBy*>f 

idtS^a *T'^*L^«0il^#-feff?IJ{=§tL5 F I F Of 

hh. T?-txrtv7T60 5bmiti&fflffi*m^x 

[0 118] T-^-V-yv-A (DC ACHE) 24 5 

it/ t O-h*/^h7*y*^3>' (LSSEC) 5 3 Ofc 
LTfflV*6£ § 1-OC0O- F'/* F7-fe? S'g 

o-H/Xh TSli- v F & X Iff- ^^7yaj 
( "High Performance Load/Store Functional Unit An 
d Data Cache" ) kMZtimWm&Wmm^ ft 1 

4 6, 3 7 6#{ciB«Sii. *«flKa4iifc3lfflfcJ: 



--f ? P7°n-fe 7-9-^ -V 7 is a. J ( "Linearly Addressab 
le Microprocessor Cache") fcS£ft§HD${SJI'+c9* 

wmwKmewK\*s. 3 8i-tfcie»^ 

[0119] 7m^7r605liLSSEC53 

76 0 5Ji5XLTU|,n-F*rt:{iXF7 (t7F/ 
SX) <7)2-47-FFIFOT'$>l>o h 7 MtW 

7r(ii-9T > dO«{i-u#fe'liSMt«»$ixSC: 
fctfnJIBfcfcO. iWiROBfr>^x?#iTOM-f 
U*dWrCf*-^«Hft , BaW-6 £ kifiX'% 
6. 7^*XA' 7 7ratffl:, 7*^-feXA'77rOi*i 
WfiTayj mXKX'hh k £ tr-?* 7 is*. 2 

4 5 (CACHE) CtaiJ. WV^UME\ T^-bX 
a 1 7 7 7 1 Mix F 7 a* 7 7 r tt , Iffln- F/x F 7 
tfr^MSSit^Tl. £ 1 3fMI6"Cib* J: 3 fc 1 -o&tz 
liZtlVXtcOu- Y/X F 7&$%X F Tt I F I F O 
/<»7tTW. fcfcx.Jf> 7^*XA' 7 7r60 5 
»±s F#'o- F/X F 7 a.- 7 F L S S E C 

5 3 0t«toT»ff§iiTVM.-*T% xyrm&t 

&ZttfX-%&. 

[0120] XhT*v7TklXl>9!at>1llTiHzX 
A'777, &£T/T-?3r J r"/i'2.tfflmiXm^tl 
So- F/x F 7HSgi- 7 Mi, RimirrsHtt 
AtSSSftfc r ftfagn-F/XF7lif^7 Ffc 

xmtz. 

[0121] rob y $4 rmm24 2conm, m 

$>^ftR0B2AQ-frt>Vi?X-$r7T4 )V235^k%i 
%iZtl&K*X'fo&frZ%!ib&ZbX'h&. ROBxy 
F U co^cotSttwa*«i, xy F y ^'*S6*^|iJST 

tiWxy F y *«K^ili3t(iWh^*T'V-x* HtlX 

[ 0 1 2 2 ] X F Tirf^i 2-30*^5 y F . -T^*> 

>t y 7 f vxamf-^^mk-th . x F7^s 

A^^Sfc, iWiLSSECff^-txr-v-gye 
0 0*»4>7^-feXA'77r6 0 5A.i:K3i§ii N xF7 
^«* J ROB24 0tM§fT.S. XF7ii, T-^ 
^4fc"flJffl^T* < T fcSAS *lf»S *». 7 F UXli 
ZZt,z%<Tl&%L>^\ ^c7)^ s 7?«A' 7 7r 

T, IS*/'?X2 3 5*»^hrT-^&»KfS. ^>F 
TtfftAZtl&Wi. ^=tV i m^-'/h (MMU) 24 
7T"ita^g|A'7 7 7 (TLB) 6 15^7^777" 
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[0123] MMU*^i?)!fWTHPXfeJ;MSaTF 

Jf-r»^al4!|l«Wfc:7Hl'XS*l.6. TLBS 

7 7^ b;^'IS*A-X2t3i^tL, £tf)B*j£Tttfl!W) 
■WW*R*fehAv». ( o — Ht»W4TL B^y 77 

•yrt n t j: a fcffar*rii* h ? 

hMM^ximts. ) h577<n/H»K' 
&4<> V^?Dra-fe>y^5 0 0iiTLBb7'y7°arffi 
«fUv^-*;S!Bia^tyto-HLT. TLB 

O7n-fe7t5 0 OiiPCSrjttoT. 7-f?D7Dt7 

[0 1 24] Xh7#7?-feXA-y7 7<0$fcH{3g-f!> 
t (&V^'£T'&Wft<'t?T3:*rfl4 ) s ROB 2 4 

o nmt r o Bxy h ij *tfflaF«gietai l*^ 

fct^LSRETIREfct^HtSiliit^fcTIf 
^7^**>lfroy7^£^7$-i2;4£i:, 4 

fciia t-uv ^-t&fm? * art WJ-WBXh 

War. ii^iifS. ROB24 0tt»frMI 
(7\ S'JOXh7^fcaj^dj{Pi)LtL^V\ LSSEC 

awt-tam-awia*?* *«ric**>* h 7^^ 

SJfc Sii&^J: 3 t-f J2lT<0 J: 3 FS" 

x4?#ffl<^2l4. LSSEC530i£ROB240 
LSDONE&7f--M-|.ii:tj:oTLSSE 
CjMtt^*TLfct#S^tm#&4i.S. ROB2 
4 wWXhTtfmmtZtlXfrhLSnONEZ 
BftTUfcf'HUf. Xh7 (tfclin-K) &#±-f4 
£fc#igtf>£;h.4. 

[0 125] f-^7ya245(:iJ^Tt7M 
TH4n-K»ftM±, ROB240i:18«i**l*<Tfc 
l\\ LfrL%tft>, 5*{JROB24 0fc1Si&33h. 

t« wg&y 7 4 jv&xvwmztiizftmzMiT 

•v -y i'ar^wtftafawLS . * + 7 s/* ttj 
t >y b #&tuf , *fta*«3i*KiB3 - k 1 1 i> izte 

«A'x^LTROBfcif$tl4„ S^j&tjMUjf, n- 
Kli7?-trXK<y 7 r 6 0 5 fc*Wu o- K_$74§ 
JRa-KOTUSfl*. ROB240cOU^^f7lia24 
236 t iOS6fl 1 fcffl*itf, CW4LSRET I RES:7 
•9-- h LT , o — V_W)&mm3- Vkti> (ctS£ 

fc-t <*t U 7 >f 4 ( U 7 4 jkMfcTtSofcfc 



ftftf*) . ROB24 Ott, XY7CDl§&CD&ot,zLS 
RETIRE*7t^b-f*IRt=n-H^ffl8Ffc-C#* 
nitsMBftMi*. *«ftb9teH ROB2 4 0(±-f' 

[0 126] n-M4, 7^-bXA' 7 7Tfcfe^T#-3 

h. ^h7tBLTJWf319T*<n-Hftfffta«)* 
TflWfctiWCs v-f ?n7n-fe-y-9-5 0 Ofcto-Ktf 
(ra^5^JB{cR|LT ) ftrcDX h7(=J:-5TC:^<o 

Z-COZtli, n-K7KVXSr7^-feXA-.y7 7 60 5 
|%^M^OT.h77Kl'Xk. ^7yj7^«t 
M?iJLT. Jt«-r4ifcfcJ:^Tfl*t>^4 0 £tii>- 
BcLfcfrWUf. P-H(i3l»^tl4. lo-SffifcO 

mti\t ( 2oja±<o«^i4ftt>«5a<w:>' h y ) , x 

h7f-^^7?«A' 7 77 6 0 5*^^ -V 7yaf 
-fCOftb <0 tlSS^'X 2 6 5 (CiKM§tl4 . -jT 

(■f%h*>V7 4 MUZZ. . Xh7f-^* i 4 

fcli^c* y 7^4s^*q^Bfc^yiHttSl4r 3 i fc SrK 

[0 127] £iTSfefcn-1«/^h7t-3V^«Bt 
t4. 1 KAM ht$*V2W hi-i^HXmi 
X. mSBSmtvyr (TLB) »;w^7 77A«, df 
A-<y>-a7^-fe^t5feSl-3T^^4. itL«i§fe^r 
4^^^c0n-H/Xh7#*>Btra&^1-. LSS 
ECA»n-H*fcJ4^h7ft r^7t4j fc*. i^i 
WW-*** -y ^A»#3&^7-t4Cli: &»i*L^v^ 
fcCaS$iX7tV\ ZoX'lZ%<. ICACHESfctt 
DC ACHE, BIU. *5j:W(#Ty7^/W8EO«f^ 

[0 128] 7?-fe^N'>y7rCii{±, 

ux-m^m Sits **on- K k x h 7 k OHT'W 4» 
frm-^-y vrtffotlM. a- Htt^-v -y is3.$X 
nXolzM.l&XSizZti. xh7<Dmzmft%ti&£ 
0\,z79*;Xrtv7T6 0 5X^hW^z^tih {99k 
Bi^7J'in7 hLTV^4*^Ltl*V^L. LT 

-K{±7HVX-^^-d^*^«J; o t3i*fe*i*. 
[ 0 1 2 9 ] o- H/X hTV;Pf^{4 % ttJMkOJB 
«tm*)fi4 , 1"**>^n- hV^ h 7-?;H^** 
Mf$itT^4k^. ffl^f'W^tMyiJLT^^ 
=5rv^k*if2ftii>jt4. n-Y£td&X}>7 (n-K/ 
xh7) v;Uf-^-{4. nv'x^7r-f;l^<0. £tdt 
*Lfrt><?>7'uv'7<7)m%X'foZ>. zeyfaWi. FJf4o 
7H>x. nn-^cou'Jx^^ tsxvfiiyyhy 4-;uy 
^■i-tf. o-K/xh7<ov;Wf-^-o-Mfc. LOA 
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DM (C, A, B ) ififo 0 . C\±fflbVi/X9 ^ A{£T 

Y-VXVVX9. 8J:tfBMBKBM*T*6. 

[0 13 0] n-KSXtifrf L.fcU7^A'*IB£84 

[0131] [I I I (D) ^70 y*-*7< 

>y7Tfe^#^>J^^T] itSS#ROB2 4 0fcg33 

fist, i^fetiWR^/fci^rnftSiifix^hy 

n-KSXCOML h^yrfeit^PCO, PCliU 

c 2 <msi\*%m-th u * -f raa 2 4 2 a, td 

[0 13 2] PCO, PClfeitA"PC2{i, DEC. 
EXECfcJct/WRITEBACKO, 1 <0fiSr*trV 
>y\Zy?WJX9X'fo&. ff-f-DEC. EXECfeJ:*/ 
WRITEBACKO, lii. .X#5AM2 9 0 0 OA" 
-f Ty A >frt>cnm i £X'fohT-3- F s mn&xvyj 
hA*y?£J§U AMD 2 9 0 Oii. T V^yx h ■ ~? 

wmftm<?)tMz2^±kcopci)m^L>tiz>, pc 

0, PCl^J;t>'PC2(i. #J&4fcJih?-y7V>Kfc 

m^ktix. wm^mtMiWHziiigo b^A ?u 

70-fe-y9-5 0 0*SMO#S> DEC. EXECfeitf 
WRITEBACKO. 10#VMI£&8FtS. PC 

o. pci^J;?>'pc2(±. wrjjy&mfflZit 
r24 0l*icoy^-f7liia2 4 2l*l^*itl). PCI 
[0133] ffl^colS^&*-tl»xy h y taj£*.tf , 

mm^yyY < «, L&tuf ) yictjv^Tue 

§*ifcl'S***7T>f/MRF) 2 3 5«fiHlt»a* 
RF^S^-h (WR) \&2-Ofo&<?)X\ 2-ocO 

ROB 24 OH:. §^>tlO«0XhTi5j:r>'lO<0^ 

zmmt-t&ztwx'*. m±x'4-o<nm*i~?4? 

[0 1 34] CPSKVbfeJ^FPSXf-^ydf-t' 
» MM)«0>tt«Ki, iWWSTJBIrSMW. CPS 
li»7D-l: ylfttrofrilU C P SiiTn^Atf 
ffiifc J:t«fefr3- h^y'x^J^f. F P SfctittM* 
jflFRBl'i***' t'<y h ftflrt". FPSil f?»j«^.{S 
tgi" -y h 5 2 5«fcftO«)B/*fr3-Hl/^X^S 
SRf. FPSXf-f •ydf-f 7hfc!l * v MftfHcJ: 
■oX^-yh Ztl. 9 'J 7*ft-C? 'J T^ft&^b'.y b<7) 

it-cas. Fpsxx^-y^f-t'-ybii. amton 



if. ^<-P*>««Tfi[t">y h (LSB) M»£>^ 
7h$*l6. FPSXf 4 •y^-f'yHi. ZfftfkfW 

[0 13 5] W>«IW*«KS*lTVvarViROB24 
0 |*|<Dxy h y ii. ^#1-5 T < S * T-HUaJiOffl 

if. ROB24 0(i. SWfc^hTtC4'-jT*frtffl 
S J: o to- H/X N7t?y 3 yfcrf-T^y 
Kf»4;i£o n-HS^HaWcHtftitfH ROB2 
4 Oiin- Y-Zmrt&l o Izzf-T^y Ylffite*. 
4. n-K^T-TSt. tut o- K *^y y K 
iiROB2 4 0icn-Kh'yb^i:tt,KM^. £ 

m^x^mbiwft&hitxT-isayi.zz^xm 

*«SSttB^i.if. ROB24 0tt£tlt 
JBWtPCl£5S?rf.S>. 

[0 136] Vf^nrn-fe-y^T-dfT^^^ 
i±. 7tt^7AF*K0y ^-f 7PCC03SstOttffi-CfeS. 
W^n7n-fe-y^ftii«i§ii. FETCHPC<03S 

-r^Toftn«E«i^yr$wt§* s . t-*t:? 

Mil Ztitfl/ i?x?y r A )V<rm&?ms&<r> 
X\ ?VTZtLH&W 

[0137] wfmmmxv - y v *Mti+4fc* 

fc„ CKO^if. ROB24 0fcJ:->TIS3!lSii4. H 

tL. 7 x >y 2 5 7 WSJjlJ . fc* WfifiliX 
•yhi>Wcf-M*miStl%^ ( LfrL%1fibWfcL-<v 
Y5 2 OteZCDW&hltX'r-i/ gV550 ftVffl&fr 
comply Y-VlzteifZ rdf^y-fe/i/j h'-yhS:*-yh 

; f«l&S£-r£fc*<ROB24 0tR3tlS) . 
[0138] Z.*>t$ttiimVmZ.tk* ROB|*)C0 

nm&^y y y iiK^iisn^ t <ok %mx hit 
iii/aid^TS^Tv^iW^stutfcot IX 

S2 4 2«i. ztit>e>*yy-vzimLx. wmfrw 
t. 

[0139] HBtfc, m./im&.i5XV]Em/^]Em 

fcrafc^attMMIMHta o B 2 4 o lcRS*i* . 
P.^i)coS*i±. ROBt, 4HKxyhy«a<02-Pl 
(pigXD'ybSr#StT) HWy^Wt 
^TOxyby^^y-b;l/h'7 hS-t*,fc-tr-y 
4. ZCDyl£.l,ZWi<Mi2CD-t4 9 )VX\ f3-W^- 
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ffrki&t^x? rmmx htih . * + v-tjusiifc 

IV h U fcROB U ^-f 7IWI2 4 2*«ta^i.tt' s £*l 

OB240fcD-K/^f7-fe?y 3 yLSSEC53 
0 1 <DW\CD L S C A N C E L y A > 1 XGS&Z tl& 
L S C A N C E L WftlZ J: -5 T R O B d"-T^ 7 K 

CANCEUPf-fi.. Z-ry-tJl'Zil&KZTf-bZrt 
777 60 5 flOM^O*»?<7)7v h 7 4fcl±o- K 
SX^^-fo 7?-fe*A.y7r6 0 5U:FIFOfcLT 

& 0 o-H/XhT-fe^>'3>'LSSEC5 3 0i3J:t/ r 
T9±XKv7T Uh7A.y77) 6 0 5 k LTJBV* 
X i> «fc Hn- Y/X Y T-fe ? ^ a yfe i 7? -fe-XA* 7 

/Xh7Stg^7bfcJ:^T-^^y^j kSS 
fl* |i«M^*II#ltffiIS^#-f m 14 6, 37 

hi. 

[0140] hm&m^m^mzmm^ti 

tfs £0/nw</W7?S'3>'fcg*;&;h.5firK flfl-tt 
flU2J|L(C; R 0 B 2 4 0 {£RS*L4lfi*RJB(CRWtSil 

? WK9 a t»Oif *uWB£ -3 Jt*\ *S J: tfWgO h 5 7 
7m8&mk k £ fcfr < ^£ 4 . h 7 

-A-7U-, i3iVTLB^-^c7)^D* i "$>l»o RO 



b 2 4 o*s#^-srffl^t-r§»oiiWh«ffifcaiA 

ttt\ £*Ui„ ROB24 0^<5C0-fKTOxyhU^ 
?U7U t^T C^gfgo. ~ 7 EXCEPTION 
fi#2r7f--hLT£tl^» (tJiVI DECODE) ft 
?'J7U Vf b'-y h fcovvf h 7 »W h/HfrJB£ 
U 7 x >y ^-v 2 5 7 »- K£ h y 7 7°1-|» J: 5 

S. Vf £*Mi. h7 77Wii7x7^-ktT « 
7 WPf--7>!&»4>on-Kfc LT) 3S£-$-^S*\ 4 

fciisaR*^^ hmtmzitxmmzmiZtiz 

K&fr&nkt. Vfh'vMl 7KA'yxh -?4?o 
• f'-f A-f yX- ■<yn-^W7 1 7H«0Am2 900 
0 V>f ? c?7°D-te 7 If V-X<DT-3?t? f-WWSL 
X$>&. 

[014 1] >5/***7r4;P2 3 5rtfc*l»73;flfc 
•mktffc^S. LfrWnPfc. ROB24 0fc*h7 

3*lfc-7*-*UL V-<i7D7D-fe7'9-^j|JI8fi : «ffift 

Sfcbt. tf^#J8affc Siii^S k # % RO B 2 4 0 |c 
[0142] [I I I (E) ^7D^^Sy/] 

^7D-(o^'f symiiLT. 

^orn-fe 7-9-5 o owmftmwtztt^ fcTFO 

«2*^t^4. *2tts V-f?n7o* 7-9-5 0 0 
j@£SSS$:*iik y<og»8fct ^ 

2C0mi<0?IJt#tf^tL4. 
[0 143] 
[*2] 
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PH 1 
PH2 


(FPC) ) „ 

I CACHE*'T^-i?X$tl5„ 


2)7*3- K 


PHI 
PH 2 


$s$mmzti. ffif/m&.&tiza opa-i-\ * 

A/R B "7 -f — Kj^RO B WF^^ic^LT^'x y ^ 


3)11 ft 


PHI 

PH 2 


A/B^?> K'<**<RF/ROBCJ;oTffiffii;S 
timr, mt'v KXINDISP) tfiTV- 

#£rm&&&$tlZ (PH20g<ld) ] . 




PHI 
PH 2 


^^LTRO QpjSkitli (fsfbA' 1 ©- 3 - - y h"»©fa 

c (fpc) jWEU^-y-y 

ROB#teiftfflifc»©:t>h 04^-5 [SMfcjfeC&g 


5) 7 h 


PHI 
PH2 


5o PC l*<BSrS*i4 [ 7 }iS7fe7'n»5'A<T'3-K 
[^Sife^D 7*1*7*3- K«tn«*s] 



[0 144] *2li, v^nrnt 

ffi (#v4?o7"n-fe?if-!M ^l/cOPHlfeitXPH 
2 ) TM#jt3£6*»fc#«tTjE:M 

[0145] [III (F) ^'Jfla_7b,f 

(MMU) 2 4 7ii, #«tWfctt. 7 
h'Ay^b • v>f ?n ■ r-fW i'X • 4 ya-xvj 
f-y KlCj:-sT«Jt&h.4AM2 9 0 5 Ov^nrn 
■fe-y-t«Dk<Afc|H|tT'£>!>. MMU2 4 7J2. 

TKUXfc^&rS. AM2 9 0 50fcV-f^D7''n-fe 
v?5 0 0fc<?>lf^7ivf-(cWLT<0StWi s AM2 
9 0 5 OTtt #IKjfc¥-v 7 S'a BTCV*3#8B<0|6(;: 

OHtfHKJfc** 7 ^£fflW , BTC#Sg«fc«)tM 

v-f ?o • r-f am i/X • A va-aKMf-? K#Wft 

•fSAm29050V^^ 07°0-te ^(DX^j v)M T 

Mzo% 1 Jfcfrfrfc 7x-x rtl . 
[0 146] #^7x7f-7KPX^c^ftcDMMU 
2 4 7<0iefB*Si3t*<lTt»t:. I CACHE 2 0 
5(i. ^7^aS^IKI CACHE##BRt4 1 



xyhy«»s'777 (TLB) 6 15fc#tr. T 

L B<i, 1 xy r- y T LBt't 7 h Lsflrv^W^S* 
t§{=U7^;l/§tlS. Lfc^t, TLB6 15tt* 
MM\Jfrt-,<Di£gfcmKXV7 1 JUZtlZ. MMU 2 4 
70: 1 C AC HE 2 0 5 bfflZ&&ZtL&Mr&i.Kl:^ 

[0 147] r-^ d f+7^a24 5(±. WITKW 
X, 27x'f-fe7h7 > y>'TT'fX8Kdf-V7V'ifct 

-fXfcWLTtt. TFl^Xg^a-ffPfirfeh.*. CO 
WHi, 1 Kii J:tf 2 K**-5*»M Xtco^T STJi* 

X^mfr* 1 b'7 h ZfrtZ 4 K^-i^M Xtt. 
7io.£2o<94 K7 W fc4HHl/Cftb*U i^fc i 
->T 2O0-ST«g^7"n 7 ^(OT^-feX^Wfgfc&i) . 
4*x-fJfclfc^ jEU*fcO£8ISW-5fc«>fc:MMU:&» 
<5«0 2-TOW17 FUXfc 2-9C0^f A- 7 *s a ?9"b?>W[ 
Xfittfotlh o 

[0 148] T-^ d f-r7^i2 4 5ii, 3f-A* 7 ? 
n-y^fc^LTW^ciOs = 3 f j r7>'j.3t-ix'yi/- 
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7-f5 0 0(4, -?;l/^7°n-fe7l^>-XfA*3j;t/'MOE 

5 I -tfOT-f K ■ Tt-yv ■ m> X? iV-is?' ■ 

3/P§:J3v^=5f-v -y ^ a/m^t U <7)»6% I /Otf) 
S. MOESI7nhn;Hi. #^t7ya/n 7 
? oTo-fe 7 If 5 0 0 #M 0 E S I To N 3/l/£fl3 

[0 14 9] 7U^f^7i-Xa-7h (BIU) 2 

6 0(4, 7h'A>;*h • ?u ■ rUMisX- 4> 
n-tfU^T-v AMD 29030 "7^ 

fc s B I U2 6 0(4, TFl'X, iSHh fcct^T-^O 
fv!ii6tm-cO|*lgP3 2 b'.y FAX, ttb*>ft8S7 YV 
^f~^ ( I AD ) Ax 2 5 O^rfflV^S. 
[0150] ^#S^lifiMT14, J»M8M*y k 
£*U>±.* ; Ey2 5 5i4, I/Oif-^/^i:^ 
&!ISiJlW-^¥^x^-x-efcl>. ^£*i&#5g 

mmmxn, * * u 2 5 5 ut u - v * v u y 

(ROM) #frfcf-^i:»EDWtfiar*«f 

k tt^-fronaw^yoiiiRft. ±^ty2 55 

kLTffl^TtJ:^. 

[01 51] H3^^LH5(^$tLl)J:a^, BIU 
260, ICACHE205, DCACHE245, M 
MU247£it>"SRBSEC5 12(4, -f^T32h' 
7M ADAX2 5 0(=^-a£££*l&. IAD^U 
2 5 014, dr^-yi/iS^J:V'3t-l/yv-i)^(7) 
R<3j«r?-fc;*<0fcrtte. ±tB IU260k**7 
i^a ( I CACHE 2 0 5, DCACHE 24 5) k<9 
BKOiHiWfcfetfflV^iiS. IADAX2 50J4, T 
KPXfcr- -3. ;WiX?f'(7?A'x 
T&D, PHltf>ISHiBIU2 6 0!WB»U PH2<7) 
BU4ffl<^t^T<0JL^-y b*«-tl»„ I ADA'X 2 5 
0 tdfrf 3 V Mr* § U ?XX b i> , H7 (=*3*l3 Ax 
tiffin 7 ? fc J: oT4* fe*i6^tXlWW3AlfflWt 
ffi&aKTttSrfcfcu. ^-^MBtJfeftfc. a' 

Xil#7"07?7 0 0(4, BOiV^HSO^^OT" 

o-fe'y-9-5 0 ocv-fn-ytmizim^izw 
[0152] I AD;ttfl«K4, SMflM^+TSfl 

fcBLT)*«r. iADAxfcjWJ^xxhfcL 
PHK^fcfPSrirtU PHl<o#«fcS<f=jeSS 
Jl4. T>#PH IT" I ADAx£flfBr§*i.S 

k, &i^OPH20|i3fc:7Fl'X& I AD/N'XtJMO, 
BIUfc£&**IWMfcfc£tf**7x'y*\ o- 
K) ^'JmMSS. 

[0153] I AD/U2 5 0(4, ^/Ufe itXV-f 



?n7o-t 7-9-5 0 0 ftO-f^Tcoi^&T W £5^ 
WfartZX'tbt. IADAX2 5 0(4, -77ty^7U- 

S. *JSfflO-J»W-Ctt, IADAX2 5 0(4, «l 
ICT H WX& it/r- * 8 *i£ 3 2 1* 
»ht*tr. IADAx2 5 0l±*fc s \ 2<mmvA 
-T^i)*>ICACHE, DCACHE, TLB, S 
RBSEC, LSSECMtfBIU«#7"D7?fc^ 

[0154] H7 IZTjkZtlZ I ADiflt/n y ? 7 0 0 
{4, k'cOlfj&gsR ( I CACHE205, BIU26 
0, BRNSEC 5 2 0, DCACHE24 5, SRB 
S E C 5 1 2 & fc(4MMU 2 4 7) tffo&^feVMfig&Z 
I AD AX 2 5 0 (dtf LT7?^x£fW£*l5#>£:?£ 

^ts/sftt, y^xxh/ffBrrnha^ffl^s. 

B I U 2 6 0 fcfl'l/Ci'HaW^y 2 5 5#, AX^CO 

(4, ■7^^orn-fe7-t5 0 0^46OT-^-iC7 , 'o 
W^nrn-fe 7-9-5 0 0J4, r 

JZ*«]a£*fcStJ89rS*L*. v-f?n7 , o-fc?ir5 0 

A ^07"n-fe vt5 0 0<D**v~sa.W>mzi3^TM^ 

[0 1 55] 07 £35*3*1.5.1: 3 fc» IADpff7'a7 
^700t IACHE205, BIU260, BRNS 
EC520, DCACHE 2 4 5, SRB S EC 512 

Sfcf4MMU2 4 7o#*fc£)ii{;:, -e*i-e*Lcoy^x 
xh7^y* J ^$*Li>. ^*L^>(7)y^xxb5^y<?) 

#^{4f)iiJ»a7 0 5fc$§^3*L, A 
7 1 0«#&£*l!.. I ADiraff7"O7^7 0 0i4, I 
CACHE 2 0 5, BIU260, BRNSEC 5 2 
0, DCACHE24 5, SRB SEC 5 1 2 ££14M 
MU 2 47VMto*tL J &l0ff*I54 ytiStt. 
WflBMBWl ADAX2 5 0^\cO7^-feX^m46l» 
k , *<0«5»4 1 ADSff 7n v^700kfH«I7 

0 5 i: y ^xx hmtmz . k tif, b i u m 

^VTl^T^ftttotMz I AD Ax 2 5 0^\OT^ 
*XftfKSV^fiJW-*. eiWii^, BIU2 6 0{4, 

1 ADlff7*n 7^7 0 Q&Xmmi 0 5 |C I ADA 
XT^-fexy^XXh^MI.. I ADfi^7"D 7^70 
0}4, IADAX250t*tt&r^-bX<0'J^XXh 

J&f i . Il#7'n 7 7 7 0 0 (4, 8BHtffiO*3*taS-a 
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mvit* mm^m i ui^^ ytt£A£*u b 

I U 2 6 OJi: IAD/U25 O^tOT? -feX l>. 
[0156] fflffl«7 0 5<0tMJl± I ADA* 2 5 0 
fcttaSfl*. OTW«B*ICACHE2 0 5. B 
IU260, BRNSEC 5 2 0. SRBSEC51 
2. DCACHE24 5t3j;V'MMU247<^#^fc 
{±s iO±'3*«ijS8fe6«IADyU2 5 0*83BrrS 
OMIttS A@»7 1 oaHMiWli. Ztl 

ADAX2 5 0fr&«0tt£5 7f^S«fc«rffifc:-*-*5 
>y^7 1 5#«;i«x6. iJfP0S&7 0 5tt, I ADA 

x-y Hi^BfWte, I ADAXAvOT^-fe^* , *«>fe<X 
TV>& £ k £|g#> s Ifflf 7*n -y ? 7 0 0 fc I) ?xx h £ 

. ii#yD 7^700 temmummm^v ?x 

1011, ^W^)tfM^tg%«cO»Sr^t. ]?iJ^7-n 

>y frmmzmmtz . i a 

511. k *ft WjtfiaWinfc* #\ tftSranfiirtt 
tlltS-Lh £ k # J?A> tffSftfc . v-f ? oro-fe -y -9" 5 
0 0 £ I AD AX 2 5 0 £ k li, I ADAXfc 

ftft* £ k <fc 0 3X h3&$E**{±5*»fc:m\ 
[0 15 7] H8J2:, v4?o7"n-fe-yH?-5OO0)A4 

OrMSyTTite. v^nrn^y^5 0 0c9|si«<7) 

T Mi3 itXHffl^Si S %£cD & cot* £ . 
[0 15 8] iOJWfsttfcfcL E88t$J:t^09tt, 7i 
.yf-. fn-K. »f, MS/ROB 
jpROBfcfi&Sft.*) % ]§1%/VVX9~7t4}V (y 

{cftttstis ) <d y°yJ >m%m ix 

ffy?A ^nrn-fe.yif5 0 0coil^^f. 7^f?n7 
v^y^-^yy-i y<D5MVm. ZXititot* 
0«±ast2«*|fiItW*>^S. £*i£»*«M Sy^ 

k&DT"&S. Phlftf-fct ~?A ?nrn-b7t5 0 
0O?O»?fftftS. FPC (3 1 : 0) tt7ry 
f-PCAX (FPC) T&lu IRO-3 (3 1:0) 

ttfrt-'txfcftb-*-. *-fsy*mt*fc. ROBftco 
IS(0f3- frMtfUSU: i-*Hft«>*^9 V K £S 
tv-xA/Bdf-fy^S^f. ^-fsy^ttifc. 



U y*X ^ 7 r 4 ;l//R O B T ? -fe X £jjcfR E G F/R 
OBT^-feXj#tf 0 Issue instr/dest tags ff-f-ii. 
tt/W&frtBJ&tt. A/B read operand buses 
fl-f-ii. AtJitfB^^yh'AxS^LT^AtSiV 
B^^y h'OSKiM&Sft. Funct unit exec. 

hT«^AStL/i#^c0Mf $m: Result 
bus arbft-^ii. tS£Axfc*«-4Hff£jj*-$-. Result 
bus fomrtflPHi. Wfc^-y M=J:^TiSII#m 
S#lfcSW)*/U*^L-CWt6S«e5M*5rt. ROB wr 
ite result#§-(±. gf«*»ROBt«a**l4£i:^ 
■f . ROB tag forward ROBA^Iio^.y h 

^\ff)^yy K^cOftiM&Scf . REGF write/retire 

St. PC(31:0) ■5ss*w&t> 

ot-ii^v^k txmmt zti&k&rmztihTv? 

yA^y^ (PC) SrSf. 

[0159] m8e>-?4$.y?mx'\&. >M~?yAy\t 
wmfc^z y v -&v>mnteffl lx^ tih . zco 

temm&Qhh. ffi#tsttf, 7x»/f^77 

W ySBtfiv^t . ^(±-7^ ^ DTU-fe «y^fc«t S«i 
WOtllbliZ* -v -y y a frl> 7 x >y f - %tl& . #^(if 3 
- KAM 7°5-f ygKTr=J- H S^T . Sgff't-f 7°7 

ySPgt-^fr^ni. . y-x^5 y KA'xfc ir«s 

SAX(i. SiW X'tMCtl. 3 2 h*.y hVmX'h 

h ztWhiph . ^a'x^x y k a*jws»*si& 

/J^^*<7)^J6t 6 4 h'.y hjl^»1-£ fc{42lM 

[0160] tsx/t^r r^^f ygpgx-tt. ^^y h'€ 

PHifcfcwc JHftff^offiat:, Mfe*»wRfflikk 

r -(=J;oT^$^Mm{i , J4--^"A'-y7ri*ioxy 
hUtH**^ i^xyhUtt, fiJST^TV^kk 

Mzmx'fo&b^omKttihtiz. z<onmx\ 
y*-yrt»/7Tii. zzx'te. B*stut^9yK 
y k ^ jmi& < y h t-^ Srtt 
SteM-ti. £ k a*c* 2. . WR/t-f 7^-^ ym<n^u 

<y^ffiPH2fc*5^T. *fL<#JST^fc^^ ^ 

y-ttew-xn'^ y hco l -3t*«; k fcBRtf 

y^HtfcV^T. H8(7)^Ept*§^SJ;3fcy-XA 

/b^5 y f a'x'vcor o b ^ ymh&ft Uzm% 

rcj coESCjMT'S^itSo H8fc*3V^T, r aj 
±tf r b j ttt£% r c j ft fcfcfe-r*^9y HtTft 0 . 
r CJ &£tf r dj r ej *fcfc^-f^5yH 
T'&S^k^i)* 1 !.. 

[0161] AMr^-f y«*flW)i8Brc*4ffl^t>f 
Tyjytmx'li, 07)umyyM.^y^ (po 
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*fctt \)?4tp awmztih . M^u TyA y® 

VgCDP H 1 ?CJ 7 ^fflfctJUT . Hf^ttWiU 
^8UW4\ U^TPCi4. fcaiMIKFSffcOTttar 

14 >J 7 rflOtSIU4MS*»feJ'f-3*iS. xy 

#!S(4 . 'J tf-^A 777 *»&<D«IiOTSSiB't14& < . 
1/ ^ * 7 r 4 /l^&wKfH fc £4 . 

[oi 62] H9i;t m<?>94$.>ymtmt5>M 

Wg; § t § ov-f nro-fe 7 If 5 0 0 
jR-f. XFPC}4, FPCAXft-fORSRfc^f. 
[0 16 3] IV. ^-A-X^?^ 7P7"P-fey1f- 

iacDT.-A-T.;!??-?^ 7 urn-te y-^co|lM#)J(4. 
#^o P a- K4*-*v<THfclM XT&SR I SC7o 

nro-fe >yt8 0 0 b LTZtifrt>Wfflth-?4 9 oT 
P-tr y^mmWi. o p 3- W 4 XOTRfcTfc* 
^cD»^igT'$>l>„ fcfc£{4\ -7-f^prP-lr-y 
•9-8 0'Ott. •5J3fcftop3-F*fflv^J:<j|l^itfc^ 
Vfyp (Intel ) (fiMffifll) <MNsv Hci-jTfflV> 
Ml*, Vvb^4X 8 6if!^£«ffl*a£ 
V^?P7°P-fe-y-9-8 0 0{i: s _B*0>Vf 9vTti-k-y 
-9-5 0 0«RISC37t»L^RI SCnTSrffi^ 
|>. rRisc37j ti^IKl V'f^nrn-fev 
1?-5 0 0«^'yK 'J*-yA 7 7r, Uy'X? 
7r-f^tJitJ f #fr7*3-^**tf, *«WfcRI SC 

hi A ?uTtrtz -y-9-5 o oo+Sfciii- . 
[0 164] -7^f^P7°P-fe'y- | f 8 0 OWT-^f-^f- 
■vtev ^yf7kX8 6i%^by M;ji£;h.&J:d&V^ 
^•SC I SC (^#^-b-y hnyfcfa-^) 

£#n5.Wir*tRI SC»^ (ROP) fc^ 
8W"i £ fc#T"# , ZtibtfR I S C n TfcJ; 

tU>V-f y-P7°P-te 7t8 0 0<7)f 3-^8 0 5"Ci8£ 
f'3-/8 0 5!iCISC^f3-FU CI 
SC*«*ROPfc*llU ROP&£frtf>fcftK»l& 
i-7 hfcJMM"*. r3-^8 0 5W»ffrB i« 

— A— X^5f^f3- ^"J ( "Superscalar Instruci 
on Decoder" ) fc®§*l£Hl$«#<D*n»frffiiSi 
14 6, 38 3-^#>4>jLVtff£iU *<0BKj*l4 

[0 16 5] 7>f?D7n-t»/tW(0RI SC37C 



( I CACHE) 8 1 0(4.. A'-f h-CDdf a-t^A'-f 
BJJWClWfSj&OSQtW-Ca. #^^f * 7 is* 8 1 0(4 1 

6 KA--f Me?&4 ^ x -f -fe <y h t v vrt < y'wmr y 

[0166] H10i3j:t/1 Hz^tlhXo^ ifHi- 
^7ya810OAM r-Q81 5*4. ^r'3-^8 

0 5£.m*tL&. 3-^80 5(±. ^tlfcJfX 

1 oJiltcoRO P fcv y ?"-f S . r 
3-^8 0 5«ROPlfi[^-f yK>78 2 0J4, ICA 
CHE8 1 0*»^C9^3& J ^tLtV>ytfy^§tL#S4 

oo38frffii£#tr. 4mmnmi&.. DO, Dl s 

D2, fcitA'DSfcLT^ill.,, J&lOWCtt. t3 
-^8 0 5 fcA'-f h Q 8 1 5 (C J: 

2 oco R O P^fiBfc-7 -y ^"§iltf 

fohb>m.-$h. £«*^. d^i^^f3-^ 

8 0 5fc*ife*L*fc. T3-^8 0 5{4#^^fi 

aDot4£^i»mioROPt, ^fffiaDifc-^- 
oW3ooROP<Mt77 h-y^mvhhtis. 

Z(V8S20rttfttf : ?3-y8O 5\,Z>M 1-Q8 

1 5(c±-jT*ife*i*i:. fft*fcaMffflaiD2fc*i 
fe*l*»3<0ROPk. »TffiBlD3t4^fefL*»4 
OROPktVyty^StL*. 56*ftMDO*v^LD 
3tftSROP{±fflfigi=.-/htlStfS<lS. m2«# 

yy^tLh. a-3"rv^*j|S3WROPJ4. c 

J; 3 &R OP]69fiff SW»4*fc»W)JWr >7 ^ y K-7 
ft S COS #fc * < T 14& t fc . 
[0167] iSHH^ -y ya810 **t*C0#gWN''f h 
SrAW hQ8 1 5KSS36>t»fSflM»4. ifHH^y 
i/a810 WAT] "Cafe I) ■frffifM 7'p 7^825 |C*4 
tlS . W£f&t7nv 9 8 2 5(4, 7'P »^*ttT?Kfe 

^5«tli--yh8 3 5{4. H3!firV^H5tSSit 
SV'f ^n7o-fe7t5 0 0COBRNSEC 5 2 0 bM 

uuzmmx\ tovt&gmtt. ft*^7^8i o 

yaSX^7x7fWJ7x7f J r7*D7^830 

[0 168] 7^f?n7-n*7f8 0 0ii f'3-^8 
0 5c7)4-QCOROP{aa^'mtSA§W#§4-ocoS 

mmm^.- » h . t^i>*>^«^-7 b 8 3 5 . a 

LU0/->7^^t^-7h84 0 s ALUlgfga.^ 
7b845. fei«l/y"X«^7b8 5 0J 
*tr. »WHB3L=. >y b 8 3 5 !4. i^D7^t^;i/ 
to g 1 ocoff L V ^ R O P «(^ttme 3-- 7 h 8 3 5 (c 
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•fh . #H£xx 7 b 8 3 5 (± 2 xy b >J i^fctXf- 
S/gy83 5R£*tr. #HJ»c9@WOfti6, 2xy 
b V Sr#tP#^*3-tXr->- aVit 2 -xmish+kx 

[0 16 9] ALU0/x7^«^x 7 b84 0{i:, 

§ 1 OCDfr U^R 0 P*>*a- 7 b 8 4 0 fcgAfl&fc. 
=•6. ALU0/y7?«gxx.yb84 0{;L -20*T 
oftiiR o p £ 2 x y b y ^Mxf-y 3 
y 8 4 o R ft-fttr . -t^T *> x 8 6 Sffig k vwm% 
-y b ifcii-tcDftb o Mmwmwim 

S^SALUl 8 45(dSS. Sfefc. y^bn— f 
- b & td±7 r A y b* 7 r b V v <T> i. d SndtfS-Ji: N 
ALU 0/y7^tia- >•/ b 8 4 0 fc-S-x. £>ix£ . . 
[0170} ALUlffi8a=7h845ia:fc. 1* 
A 9)WM%*m*Tfrt. 1^7 ?1M 9MZ-o% 1 
0MRU>ROP#ALU lUfgxx.y b 84 3\Zk->X 
5J7il Ml* <I t . A L U 1 «Sffix=. 7 b 

2^tT<7)WmROP*mi-& 2xy b LI 
f- v-3>"84 5R^tf, ^T«X8 6jttffiJJ:tf 

iMALU0tC«6. A.LUOfcitfALUlfi. 

[0171]»Vy'^^aggi->yb85 0{i. X8 
7 ty/m^a-5 t^bffi^fa -y ?f 

ft * . *ws0-sawirti s »v y\x **ttsxx . y 

b 8 5 OUU RO P^#au-y'X^«^.x-y b 8 5 0 
KSASiiS fc £ t^jngt'ft&ttfl^Sl^^v^T's 

s JX?~7xi»/?5 1 2bWklX^&. 
[01723 d- FAh7«a-7 b 8 6 Ofe £V 
mi^WtfmtZs-- 7 b 8 6 5 tt, f3-^8 0 5 OR 

0 PfSfi 4 * -f y b fj 8 2 0 t|j&§;h.S . P- b'/X b 
7K xx -y b 8 6 o (±, ffiifcxy h ij f^Wxf- 
y a y 8 6 o r £Hrif . ?#»j/bMlfi;xx - y b 8 6 5 

tt2o«f^*>*^T-v'g>8 6 5R**t?. 
^7^870^, T-fCOXhTtSklfZVfeibn 
m&S-t&KMz. n-b/XbT^xx.yb86 
OtS^SfLS. #»/m>S«xx-yb8 6 5(i. 4 

1 f-y vm/L/mmmmML*x& i stJiws 

HA*8 8 0fcSI&§*i&. iOBWfcii, Jf^yb" 
/U8 7 5tt, 4 1 b-y bfi*jprf 8-3<0ffliaj*^5y 
b'A'x£-£tf 0 M^U88 0ii 4 1 b'<y bH^I" 



x . attracts iWMM«AR o p«frs-«fc«>te, 

1 -MV^ ? 7 r -f )VS 5 5 15 <k V 1 U tf-rW 
y7T88 5*JBV^6£fcj&f*rBfcir6. 2-9C0ROP 
H8 0t"7 M^lKflttlftJlMU £*Ui#S&/h»& 
^Jbfef-x 3 y8 6 5R*»/9i¥«/J'«jS«iE8 6 
5[*IW80h'.y bS»/J^3T{=A*S*i.6. 
[0 1 733 -y b 8 6 5 CO 8 0 f .y 

*SL *5J:t>»J^^*/TOl«xx.y 

tr. f?»/jN^xx.y h 8 6 5|*IO?#tt/jNicjfc!)P»« 

iijL-.ybii s 2^ ?)VffM*>®m*rtt. tm>m. 
&M%m±. 8ot7b«fija»s»*tWL, 

fttC6-9-^^;K0#^^H^5rf. 3 2X3 2^11 

m^-- •yb865rtO 32X32 ?mmZ. M5i«iK^ 
sfiSBfc-tS 6 4 b'y biBBtifWOfcfttvyU^-f 
ftSfiS. ??»/J^iH«/¥*««ix.yb{i. 6 

4 b-y b«^ 2 b*«y b/^ O 7 ?TmW-4fc«)dS 

[0 1 743 A/B*U y bVN"XC0A'X|IAS4 1 b*-y 
bTftSicoHJWTIi, MCKIX*A/B 

^y^utiu, 3 2b-y bA^^yb^ffl 

TftO. »U09f7 bWJ#tt#»fflTft§C:i:^IS 
tofeilS. A/ / B^7yb'A*XOA'XiS^4 1 b*-y b 
TfcHr < , 3 2 b' -y b * ^{iffiW^'f XT'ft S . 

a =5: 3 2 b -y b y p^«<oaw«ra , > 

H^3&»64«|8ii6IM9-f y*\ »1Pg<0f3M<?) 

[01753 D-b*^b7illga.x>yb8 6 0«±, 4x 
ybU#-^t>^x-^ay8 6 0R^tf„ D-b'X 

h7iiaz.yh86 0(t 2-OOD-b'^«±XbT 
Wm if 1 -9--f ^;Ufco^TStXS#i4 £ t ft ¥IBcf 
S. n-bXbT-fe^ygyfi^^, W&TY\oX*fc 

Ml. ^^ycoy^xxb^tL^-b^yb^cor^-te 

XW&l-x.vf'th. 7-^+7^8 7^17 
b/ $ XOf-x 7 ? fcM LTCDP- b i b 7»fl5 
W^Ptlim-f'f ^^T'ftS. 2o*T'«o-bi)^ 
*\ [SIll#tT-^ d f+7yi8 7 0fcT^bXL, ^co 
Iff^feftA'x 8 8 0 C fc * i- T-# § . n- bx b 

r-fe^y a ys 6 oiis mskb «tt^«i/JMRjSn- h*j 

[0 1 763 HI OtJit^l ltiSSilSidts W 
^UT-n-b 7-t8 0 0 14, U ^-^A'.y 7 r 8 8 5 toft 

A )VB, 5 5 kX/V 7 7 r 8 8 5 OMStffi* * 

^7 y HfKMH»8 9 0 a:^ LT*^5 > b 8 7 5 
taS&Sfl*. 1/^^7 7^/1/8 5 5, U^-^Vn'7 
7 r 8 8 5 &&tf*^7 y Kfi^l9B8 9 0 titlM L 
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T, tf^yK&Mxx^M^S. fefeWliex 

r88 5fcB&&;fu ^O+OxybiJfcLTXhT&h. 
l>. 

[0 1 7 7] iDBfflfcii, l^'7?7r-f/W8 5 5:i3 

Jtf y 7 r 8 8 5 1±. Tutr^j^momn 

t^7>¥cotztbcozhT$:5-Z-&. Wx?7tA)\> 
8 5 514. »^J:tf»hllt£*4Wlt#0^^ 

XMOTCtt . l^y*X^7? / f^8 5 5 t*I<7)-t<TC9 

Sill.. iOJ;dfciS(t^n?t4ow*a^-htJ;-5 
T. l?07?fcOlvt2o4WUv7?7r'f/MT 
i&&^*;h.S£fc£»rffifc-*-S. C:*U4s 1^-hfc 
owe l-ocommmx-hliiK ttzliU-Jx^yrA/l 

mwpm&mmm&£tix^&i%£a±. 1 h 

JMM«**K)¥»T* it *> J: v\ 8^)figa} 

OP 1 ?D7W ^/Wroivt&ASftl. 

£k#«:&S. 

[0178] y*-^Av7r885li, 164TO* 
»ROP*)dfA-fc«J*tS. 16xyh>J#KFIF 
0 fc LXm^iXh . 'J *-*7< 777885H 
-jT. 16<9xyhy&fi]iT££k#*-?#, *<0«* 

**. y*-^N*<y7r88 5{4 s lt>u>y?W?)l 
4-2OR0 P fcfllST i Z tWX'% . 1 7o 7 ? 
lM:W^#5 4T<0ROP£S|i;U l?n»?if 
4?/Wzo#4o£T'OROP£V>'"7:y*7 7-'f/l'8 5 
5fcSS*lt*:i:«ll). V^^orD-fe'yf-8 0 0 

y#-*V<? 7 r 8 8 5 ^£#83*1.5 . 'J 
7r885tt4fc. #xy h U fcoWt4S-ROP0!)ffl*t 
)PJ¥£ itftfS -5 . 'J n* 7 7 t 8 8 5 (4 

[0179] yjj--^A.y7r88 5(i, 
> W*tl&L8'O0)*U y WiX8 7 5 %%W}X'% 
i. y^-^N'7 7r88 5{4, 5-POt6Sft/U8 8 0 

VHA^48004 1 t*>y hffiR/Jf 
»/J^jS*ffiA'xf&§ £ k #Bftfch.S . 8-om^. 
jyVrtXte, f3-f80 5?)ROPIW^^ 
8 2 0|*|<7340<7)ROPMffiW-MjS1-|.o 4^cOR 
OPMffiBIO*«tt» Y-XAjJ-^yh'iUtfV- 
7 B :t^7 y K S> £ k #T"# 3> . 
SitS4o<0AtJj:tfBilia}=i- A «.9yHStO#*l4, R 
OPMfVj >F'782 0rtWilSROPfeJ;t^V-7 



RitittBVJS-CfcS. 

[ 0 1 8 0 ] V^X? 7 r I' 8 5 5 & J: V' U :t - S' 
7 7 r 8 8 5 (4, RaS*^5 y K^'7 8 7 5 HWrf S 
^4?u7u*vV8 0 0ft<mWX'foh. 7*3- 
flfcRO P ICR LTJtltofWfe&'fclWUr, t&^R 
O P fc J; 'J ?X7 h ZtUZX^y y H# >J 
«y 7 r tilttlll 1^'7*7 r A Mfi*<?)*U y K 

t4i)*f3- K8*uteROPfcJ:->r U ?X7 

y h'j^y it-Wv 7 r l*3fc2MLii\ 
j-yYWkHvn 'J yt-Wv 7 r Wo* t »r Uvcy h 
'J #\ *tf6f 4 l" ^'7 * offcfo 0 7 h fcji 

r<?3 'J rt-^'-y 7 r^ffl{4. ^#tL'J* 

1-^ y *-^*.y 7 r ??X'%> h . 

[0181] 50<?mi|A'X8 8 0{44 1 b'-y h^XX' 

m&^yyv&xvm^xii. -t^x^m. 

Ka- <y hOA*fc ZXS&llX'hZ Z k . C 

««a-'y h 8 6 50Mm&*ti»6t*tz. J h- 
^3^86 5ROA*fiJ:tfaj*T**. 
^f-i' h y 8 6 5 R{4, 4 1 h'-y h ^5 y K 
SAtfliSiAx*, ^f*W4'^««-tl»$ffl« 

7 h fcass 8 o h* 7 bwmtoizi&emts . 
[ o 1 8 2 ] v-f ^D7D-t 7-9-8 o oGsa&tsxxm 
mmmmj---/ htm. c:ii£><oax.y h<^*> 

txf-y a vSr^LTROP com* v 7 r 
ifefi*. c^^4.«gx-7^oi5k^k•T^ SBfA- 
7 7r^a«4, FIFOkLT^$tLl»2xyhy# 

f—^ay<0BW{4. r3-^8 0 5^fira^ ffi 
fg-L-.yhtttaROP& N ^«Oj:-5^iti&ROPcoy 

-x*^9 y Hjwssf offlnrtrc* * ^k - 3 j&>tw*> h 
■t. vk&zt^mz-thztx'hh. if-mmznm 

MiMT'{4s LiHifinX. *v*W4fcl4n- l«*srrt 
l»c7)^#^^k'Sr<. ^iS:o«iiROP ( l 6rc) ^ - 

MJiJtt^^^tL, ^nrn-fe7-9-8 0 0{4. 

[0183] t^Wxf-ya y«#xy h y {4, 2 

o<7)y-7^7yh'4^l4^^k. #xyfytpga 
+& o P 3-v&£mmzMixnm*m-f&z 

*/7Tm>mx'h&k-?-t> inv-x*u>m 
a ( y 777 y h iflrctt* < ^-^7 

y\i??%J§.z.&Zkl l z£iXZtil l z-o^X-?-?ltz 
x^ 7 1- (Cl06&£ £ k £ . *HBJO £ <7)#Sc0 

mtmx'ii. «x- .y b^#^-t7r-^3 y(4. 
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logAft. liM^/WcoMowRUvtyFy* 

«ffiXX.yh £5*4 

[0184] £fl(=«f-*WW4 s 

sa*u torn b-t&zt #x-% s n- f/x f r-fc 

^^ay86 0T-ftS. n-b'Ah7W>'a>'86 
OliSfc, 4oox>Fyo.J:9Sl^;fcti:XT--i' 
3 yF I FO^-TSo 

[0185] -f^XtDW^h-t^T-^ 3 >c0xy b >J 

jWBc*k, +Bi»m* j «ifi^'5' F*»feSLai;&*u 

y si— ^A* 7 r ^^SBfr^hSftl. . 
[0 186] V^^D7°n-fe-y-t8 0 0fl. 7'j7x«; 
fa-7b830^U^+7i/a810i:, & 
J;tfAX-f y?7i-Xaz 7 h 9 0 0 £gr&3*l4rt 
^rFUXT-:?Ax8 9 5£-£ir. vWy?7z- 
Xxx 7 > 9 0 0 14, U tiZl&MX&J ( 0* 

tf-f) to&&§:fu *tf)Jt*-?>f ?n7o-fe 7-9-8 0 0 

tiuMj^tyr^tmiiW. 1 AD/U8 9 

5li*fc s HI OfeitXl 1 fc^StLS id (c, d-H 
/X F Tilr: v F 8 6 0 t«f^Sfi4 . 
[0187] 7-^^7^*87011 n-KAb 
Txx 7 F 8 6 0 tsB£3*lfi . ftftllaibSN&tt 
WWrCtt. f-* d M"S'5'.=L87 0H, 
«7*FUX S 2>7x-f-te7FTVi'77M7\ fi7 

-fvtt. H^§ixS c J:dtT-^ :3 f J r7^a8 7 0Srn 
- F/X 1- TlSigxx 7 F 8 6 0 letta* £ . J: 9 A# 
Wttt, f-^fyya870lt ^+7^870 
fco- F/X F7*XX7 F 8 6 0 ii(7)P a 1c02-ocOfflcOT 
FUXfcJ:tfT-:?g8&£-£v^ n-F'/XF7ittgx 
-7 F 8 6 036»fe«2o<ORli*r^-bX*^rffit1-4. 
£ft.^2-9<97?-feX(4. \b>M\-"r— ~s 
z-vA V*TA X(cSS>J3*L5 . 8&V^ L 3 2 1'7 F n- 
\t&t:l&AhTT7-bAX'h-oXi>£^. 
ya8 7 0it 1 6A-f F54 V*fcJi:/oy?(C|ftfc 
£O^W*33&0iJrtt. f-^t7y*8 

X«7F'VX£>£>7?-feX§;fu ^-yf-y/K-X 
<7)«I7 F UX"Cte$rV\ T-*** 7 ^8 7 0(44 
-WW^»s £il&(4, r-^-Y-^.xF'ilcDl 

osdtM y#4-?w < >y^«o#'!?ti3tt-S4owNW F 

XWvh [3:2] ffMBTYUXtmtX-^if^ 
0. 2-oeDT^-feX{4|lI^t=3f-V7>'jL8 7 0rtOT- 

* r w tr? -text- s £ fc & . 

[0188]f-M+'!'yi870li 2^x^fTV 



T2oc9|§UK7Fl'X&i:>5. c04o<7)A>^tr^ 
•fext-fi. *0M&b lX<Du-mm$. fflfoOfn 
7^fflPH2T-^Tt. M*A'xc7)3*.i01^SrIEirt 
Sit^T'^l.. Ila-7 F£J:*f&!RAX«>!;?x 
XF(4. FA^UkSfc-fSMSIllxx 

7 f*^<zj y ?xx f tuff 3*15 . 

[0189] 7 i/ A 8 1 Ofcitfr-:^-* 7 

ya8 7 0l±, 

£<0*+ 7 J/AfCX F TZtUiT-9x.y F 'J 43 itfife 
^TFUXfc*fJS1--S.. HlOfeiVl lt^S^I. 
J:3fc. v>f^n7"n-fevf-80 0tt*3t. 4^+7 
ya8 1 0*3J:VT'-^ ;3 r J i'-y>'a8 7 0l*Ic7)^il^'ix 

tiftts x ? <mmr f* vx zumtz fcftt i a 

D AX 8 9 5 Kft^-S WI* 7 1 /D 7*n 7 ? 9 1 
0**tr. .J: "5=ftfttofctes W^/I/D/n 7 ?9 

loo:. 7^A«>*arFvx&aHM-5 

*m/f-W/7l"f frfttf. 7"07 ? 9 1 0^ 
%mft$9?7Ml&* ^+7x^8 1 OOttJ&j- 

fc. 7D7? 9 1 0fimmT-??77U4<DWf& 

[0 190] flffll/D^li, ffe^^7>-a^^T' 

Sft. fiiWKSEtyFS^i. f-^^yy 

^**-fc 7 F $ fifcgEEtf 7 F ttt&S&fc 
fi. itiiiy^xxF^Jtr-^xWVF^ W 

? nra-fe 7-9-8 0 0 J^hSM * 'J ^ < 7 ?*7-9- 

4 ?)v*m&L. y f sftfcssgyn » ^ & . y 

[0 191] «»A' 7 7r (TLB915)A\ H 
jStfJi 3 1 1 AD AX 8 9 5 bimVlf I /D7"o 7 9 
9 1 0bcr>Uz^^Kh. TLB 9 1 5(4. 12 8<D 
W-ifta^-^JtTFl/XfciVl 2 84T'^4K 
A-f h^-vW^cO^-^'teSrXhT-tl). d^OlSji 

B915{4. X8 6T-^r^f-v<0/£«>tffljeS*L5 

«»-wirF*i^x3ait«Ht&a5. i««M«4, ««> 
Mwm-'mr f v^mm*^ 7 s^v^t , 

<*. 

[0 192] A'X-f V^7x-XXX7F9 0 0(4, I 
AD^n'X8 9 5 Ir^^&y^^l-iJ^at'f y^7x-X 
I AD AX8 9 5(4. V-f ?D7o-fe7t8 0 

;I/6 4 b'7 Fft#T F l/7,/f-?/M«A'xtfeS„ 
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IADAX8 9 5(i. ^7yiyD7^J7<]K 5 

a-7h850, n-H/^H7«fflfcL-7h860. 
T-?^ 7ya870, ifHH^-Y 75/a810, WI 
I/DWn7?910« iffiSEjftA'7779 1 5. 
fcitf A**>f y^7i-xa-.y h 9 o o^<o«7'o 
7 ? fc-f-**5 J: V'fJW'ftS&jSI-^tfflV^^I, . 
[0 19 3] V^S#11M£51«1_ 
C lSCruyy^m^flhb%, C I SC7D^ 

b 9 o o iafcfr&3;h.*±** U tro^vA^n- h'3 

iX7 hti*SMf*J;rf«ffl«)fc«>t7x'yf-S*l 
4. J:Oilft«fctt. ra^8 0 5t=J:oTl*fc4 

>f^7i-^a-7h900t l IADA'X8 9 5£ 
^Us 7°U7x-y^i->y h8 3 0&ffl"3s 
7ya8 10t. -tLTr3-^8 0 5taDh.S. 
df-V 7 is* 8 1 0 tt, t*3-^"8 0 5 fci^TrP-K 

<HWf*»S/a8 10tt, ^P^il^--yh8 3 5fcW 
5ILT»ftU r3-y8 0 5t, it»WtSlfTSit4 
<§&C0^ffl£ti£iiH*-7*a 7 ? T*4 , 4«*«<04r 
^7*0 7?£-5-;L4. 
[01 94] iDJWfcWWi, 

«U Jfe-X* 'J ipb'W 7i-Xa-7 h 9 0 0 ft 
tfLT7*v*S*lfc#*7n*?«ttr, ICSTO 
RE fcjfrSft** 1* 77 W££tr. I CACHE 8 1 

1 6 KaM hmW&BT KlxX<HNMr >y 5^a"C*S. 
ttvyis*?* yjftll/n??!*, 1 6<0X8 6A 
--f h£#tf„ &54y&M£7uvmtfc. #aM h 

iz^x 5 b >y h y y r n - KttWMttr . i c a c h 

E8 1 0{4, #^t3-/8 0 5izmz^m^tlt:X8 

6#^am hft7xvf^-saaft*fe-t. 

[0195] I CACHE8 1 0J4. FETCHPC 

(FPC) fcjS3*i*£Ifcrn^5A;&*y*£ttJfrf 

4, £<3jHfc7o^5A;&?y*FETCHPCli, * 

* -y 5/ *ffiaft«H*t s filTo 3 ^»?i]»7 yy AT 

t-tZX&J (RAM) 7Wfc7?-feX-**fcabl£ffi 

_BftORAM7M{4s 1) Xh77M I CSTOR 
E|%?DSJ&f 47o7y-fcP*f 4A^f MS3&tT* hfej: 
t»^''£WH-47MT*4 ICTAGVH 
tr. df^7>-ii*io#xybU(i. 16AMHS3&b'7 
h&J:tA'2 Oh' 7 hW^^ft^tf. iO*»g<0^M5ffll 
Tlis 2 5 6<0??'jWBV^;h.6. 2) 7M ICNX 
TBLKli, XhTTUA ICSTOREWWWJWi 



ro»^fcBW-6^imWlH8*««-*. I CNXT 
BLK7W{±, #*#16KAM Mt&X8 64Htt: 
*4J&$-&s 2 5 6xyhU<04-P<0S:(c:^§tLl). £ 
<Wfcfv«/?7i'4n0)&x.yyy\&^ \/-^yv\)V 
tr*K aat^ffflSiut^^ hiU^Wb.y-yMv 
T7?X^£>«£it4o 3) ICSTORE7W 
tt, X8 6**A-f h k 5b' -y h WUr'3-h'«PJt 
rUr3-K«ffiJ±. #aM hk«U 

cdam F#v7bv/§fi4ROP<ol&£^-t. <ror 

y805lz$i.htihtm>Z>. >MY**-&td&l 
CBYTEQ81 5(4. /'j7x7fi-7 h830t 
ioT I CACHE8 1 0t^ibtL4^7°U7x7 
f-X h 'J - Afl&feOitlfrKJBft-S-*. 4 . I C A C H E 
8 10k LTffl^4 i k3^t'# S*^f -V- 7 S^afcWt 

14 5, 90 ^C0|fW^ ifcgiffifc 

[0 196] r'3-^8 0 5 ( I DECODE) |±, V 
4 ? nro-fe 7t8 0 0 fic^fa- Kfc itMSfiW 
mm-ft. ±9*ftWt{±. f3-^8 0 5!i r 
r?- F 1 1$ j;t/T3- H 2 fcSrTSv-f ?n7nt7t 
^-f 7"5-< y«2-oco«2rMT^4 . r'3- K 1 
towH. 7-'J7x7f-§n, ^I^StifeA-f 

h**-<vm%ztiK:m&mzmL>ti&. zti^<o 
am htt*fc % am 1 5rt«auy<-f 

-^■§^14 . t3- h 2 am T7^f yxf-y'tfe^t s 
y 3j--^A' 7 7 r oxy h y 'tin? p 7 ^fflt^A 
Ztm&ttm- 4RO P tffllT ^^14 . 
[0197] t'3-^8 0 5{4. AM h^A-8 1 5A 3 
^*S!lfflc7) X 8 6 ItftJW htiX 1ST Ufa- Ffiff8£ 
KA^l. i^lt$:ROP^fJ.x-yh8 2 01*1(7)40(55 
ROPffijItffJSTS. fn-^8 0 5il ifc0#5gc0 
Mix 7 Hc#ROPj6«fijSSfL6^*»ft»{^r 
4 . t'3-^8 0 5k LTffl^4 i k^T'i 5f3- H 
co loco J; OPffl^iraii, rV b-y F • bM • <7-f 7 
hfcilf^'f^- rM • 3f jf — K (Dabid B. Witt an 
d Michael D. Goddard) £±4 rx-A-7,*7#if 

tfflsns*s!i^ajiBeBES#s 1 4 6 , 3 

f4„ ICACHEfciVr3-^iailfc±-3T, V^f 
^n7°nb<y-7-8 0 0{4. \?xx*;?*!r4 9 Mz-o% A 
otOROPftrn-h'U RISC«r-^SE§fcM 
4ik3& i 'T'^4„ 4ocOROP{4, «ftm»M=«ff 
$;{x, Cin^*fty^-^A'7 7T88 5k. iii^> 
coamft^gk-f-4ffico«ix 7 h k (C3M4 . 
[0 198] l/y'X?7r'f^8 5 5feJ:U'W-/A' 
77r88 5(4, 7D^Ac0SftLfcfe(t4#^fc»fl 
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7 r 8 8 5 CO J; DP«liBJ§£\ H 1 2 
TfTft?. 7-f?D7"nt 7-9-8 0 0«9S^3T{±. IE 
»37 9 2 0fcLT*S*L. ^Wil^---/>83 5, 
ALUO, ALU1. »jLTflm]'i?X986 0*-& 
tr. 

[0199] ^#SgO»fiMfcfe!Vvt. l/y^^7? 
-f;W8 5 5J±, 1 2c7)3 2h'-yM'>> - X^ (filfcl-^X 
t 2 4C04 1 b'7 YWJX? (JMkNtoftl^^ 

8 0 5 #>£>M£iJ I T 4 -OS R O P IzM LX T 9 -feX 

r A )Vt$4 vnt. Zff#m.0i U =JX 9 ■mfefK ROP 

[0 2 0 0] l/y^^7r^;l/855liV-f?a7D-fe 
7-9-8 0 0«7-*7^*+*aB£-frtr-3rC\ U :fr- 
7r885 iiv^f ^orn-fe 7-9-8 0 OcDftirtfc 
JB^tfiki^Bfefeii*. i^i>'x^7r^;W8 5 5co 

^2AM7°9^^XT-^ffiPH2tT^-bX§tLl» 

fcJBSFLTs VS>x*7r-f ^8 5 514* d«0J;dfcS 

[0201] W-^A' 7 7r8855:l/yX;7r-f 
;k8 5 5 tzm&t&7Fms*zim 1 2 fc*;S;h.4 . ^ 

»n'x(487^ xtr» o . >J b s^aam 

& y 7 r 8 8 5 ftcrjfttfijxy h y fc LT JiV* 

i4, \^ : Jx?yrA}VS5 5\t^}>,z^ti^ y?xxh 

777885 ftfc^fctSOT, 1) ^-^A'-y 7r88 
5 {4, »J ?XX h $^^(7)^7 > Vm\ ifcli 

[0 2 0 2] W-^77r885ll i<0#S<0H 
JWTCttl 6«>xyt»»J£#*. tiiiROPSSfi^ 
a-kLTlMW-*. H13fcJ:9ISIt«»*i*J:3 
fc, 'J*-*™? 77 88 514. dfi-c05feH*3j;V* 

2o»*4 y? s ttcfrhftrnxj 
J:tf**IMy*Mrtr. **-o«li*>3SfrS*i.SR 
OP^<0S/7M4, £*ifc*>jK>f y* 

[02 03] U^-^N'77 7 88 5^4x.4.tLSA73 
(±» 7 f 3-^8 0 535»*ClTiliT,t'5fc-*-SROPO 

■oeDROP<07t«>wy-x^7VH^y^fi. &J: 
xf^ti^"fim%^ >9W&isto. y *-^<7 7 7 



8 8 5i4ftfc, %<mwmk* ^-■frt>Z.Kh<K3-> 
Y U £»JST ± 3 fc-TSo xy h yx^-x#?gff§*i 
6ROPofc*tc«flpr»Trai*ur, xyh yosiawf 

[ 0 2 0 4 ] i 0**Wttt, xy J> y #T3-*"8 0 
5*^U^xxhSnSi:. 4fa-<0jfeBSA>^*Oxy 
MJjHBSTMi*. WeoxybU^Wi, rn-y 
8 0 5 j&»fctf>*coft5&DR O P fcR* 6fr ifc* /fc * 

nmt& r opfflst'K-3-x . y h tzm^tit. r 4 r 

OPfr^/i fcw3;h.S«Bfrjfe*7V<xii N HI 2 
ti5 V vt . )J ^-^A y 7 7 8 8 5 £> 6HR 3 T 9 2 0 
(55«^-7h / v, fcitfv-f ? 7-9-8 0 0<9 

JSOOSffixn-y h^aj^jfc ix^iil . «ffiax 
7bi4dtO<J:ot, ^fi : §iX-l.^.##ROPt|l-r^ ; fT 
ftlWIM-iMu ^^i6«i^-7hiiS!;m{cS 
*/U S^- LTROP cote^' K t\ [z^tiUtfX'h 

[0205] moz ti.*), mfo$mztimmt 

SHTCUft < ft* *T. U 7 7 8 8 5 ft t- 

^5 y HffiorwWi . Ltzifi-ox y <»7t t 

ioT^tfeil. 7*3-^8 0 5 fci->T4ife*lTf 
3-F§fT.S«c0ROPfcJ;-5TfflV%^S o 
[ o 2 o 6 ] y ^--^A'-y 77885 Hzx.y v vm 

4tSfc#t{4. TGCDl^X^S-?- (tft^^EAX) 
*«s ^OROPtsatSILTlBST 4><ifc 
v7rxyhyp«jt«»S^S. HI 314. f&ttiiiV 

irn^A y?<7>mmmvmizh&x.y h y ;ix^ 

oxy b y rt«Sf«SS«TS<1-. #U 7 rx 

ROPfMfxx.y h82 0<040«OROPfia*^ 
O 8 ^<?Mvtf£A y 9 ttO -5 *>OH £ i, co^x y b 
^^zm&thit^vJx^^z-m-hb, %<nx.y 

\~vm%T~?tf. ^mx'hmmmti. ttzm 
oxy h y tpgffif i,ij^*^jt'«j--7 bT-*«ffl 

[0207] y^-rA'-y778 8 5ii. f3-K8 0 
itL^OROP^7a^A]it»lJS-CI)^t-r* 

jws . 4 ocoro p m<m&<v®mtrt> y *-^a- 

7 7 7^fi-co*SfiB*T\ ZtibeM&X^yyV 
WftiMzi5m-Wc.*ML%tft,x*vyf2,. # 
go'J 7 7xy h y fctttvcH&MSifi 

tf s ^^'X^77-f^8 5 5rtcOMJE-ri»MttS^-h* { 

f»&-¥-t4ifcft<, y^-^'A-.y7 7fc«^l>|iI 
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[o 2 08] hi 3 izyjkztiz i a fc, v*-yj<», 7 

788 5fi, ';^-^A'.y7r^A-*^i±Tl"f 9 3 
>T7»Ji9 2 5&*&. 4f*-9 3 0fctttt3*lfc8a 

■4/1^05^ WN*>y2\ ftf^40<7)ROPxybU« 
feftfc RO Pxy h y co a •fecovKo^ift^^^iS 

a?fri/c^6*»*ifes&rft. u^-friftatttJt, zti 

TX^f^>1-|> 0 ^^^'ffif^604-9c7)ROP|*It 

ftHBte, WSgOTRO P fctJV^TWWflBi o/ti b 
■«flBjWtVtf*S*iiUi\ *<9&<0^TOR0P#* 
fjfcSft, Yy YlV7 x.»;y-V mxYbK R 

OPxyhUt^S^WM^fffSfciO^^tL 
ft. 

[0209] S&fc, U*-^A<y7rrt<0ROP*X 
S*ifcg»fc*ft b LX~7- ? ZtV&fr-otzmnw R O 

pttB^aiT, e i p>yx^osew*fctt5>f w< 

•y?&C 'J^^n&aJiitLfeOROPxyhU^ii 

SSfcrfft. 'J*>f7itfI9 2 5 (Hi 3*88) 

ftSE I pus;** (BRfrf ) i±. SHMWUtarV* 

A tfiftft n-;H-ft$MBj£££art I) * 
-f TPCijfclirn^Aj&^y^fcftffrfft. E I P 
y TP Ci4, U jt-Wv y r 8 8 5*^V 
: Jx$7t4)\/8, 5 5wM^^yyV<nWfa<?M 

ifcSEtttftiat:. atR»tsews*is. y*-^ 

^ ^;Uto*a3R<OX8 6lfi^a/U4ROP&fflSFi: 

■r ft c t izt mm t*ti&.~?jt> dtd* -y 
■9-8 oo {i, m^mtdi^im^Mzia^ni. m 
mmmbi. iel\,^xyv-j±*7 *-y^-Lm> 

hZbtfX'^h. 

[0 2 10] -?A 7x37°u-ky-y-8 0 0cr>mMZ3~-"/V 

cv-mmffiffz* . zzx*mi4 i «w>fc* 

fc*§tlft-JK€§ilfc«XX.y h7D -y ?H£#M 

ixmntl. opa-H. At-^yyY. B^yy 



h\ Uitffijfe^/t-fttrROPtt, H90HKfllS<i 
fc«xx.y Hc|8fTS*iTV>ft £ b fcJ§VMB£3*ufc 
K Hl4«*«>£«)IWW£tt N -efLKSSfrSitftife* 
frtWlWA^yKtaiWJ (1:4) A*"<5 
yKv;H-7°W-*f9 3 2fc4o«>A:fr"*9V|Vtt# 
4*Mlft£i::&*B«>Mlft. 4o<9B 
t^yyV^xiK m 1 4«^7 htfgfrt-^S 

mm*v>te*>mmB*<<yyYmm& 

(1:4) B^5>-K-7^f-7°l/^+^93 5{0»£3 
*lft. p3-bVU#. £C0«gJ-X.y 

HcioT^ffSitT^ft^o^frflDfcftOopa- 
FfeJ;y'ffe/^Mt^^f7i/?t94 o (ate 
££*ift. 

[0211] £^||-Lx.y Mi. -?;H^rw-9-94 
0A.O r7r^fyK7r-^fFUNC^>f7'j A73T" 

Mi. MO^-f rt-SWft»l<0RO 

P£J£U 1 : 4v;l^7°V?-»f9 3 2. 9 3 5. &Z. 
t^940J»TMU, ttJ^ft^^yKiUT/?/ 

«#£H 1 4 mm?-- v hwfr&totxT-i'B y 1 

Waft . fc t itf, Sfffa= -y h 9 4 5 #JHnftOBB 
i ( a l u i ) x-h 0 . iowrvn 9 4 0C0T 

YPEATJT-ffiflgxx-y hlZ^-lhtl&^tJ TWA 
D D#*T& § i: iS^t ft b . mZtilzMtejffiifi 
?\ o P 3-F, A^yyV. &£X/B#*<yyV 
i)KWiR~?)Uj-ri>7y93 2. 9 3 5&J;V94 0& 
^ LT#^*>^r- ^ a V 1 tji4>ixft . 
[0212] SS20#£*-&Xt-s'3 t%hm 
^•MXf-y a >- 0 W^h-txf-'y ayibm 
ffjLX 7 h 9 4 5 fc <0|Htl8«> feflft .014 <7)«x 
x.yf(4 N Z0)£ol,z2-r>coft&ir<(tXT->'ay£-& 
tsbmbii, &t:l&HrhikX7— : sayi±2mx.y 
bV&mZt&ZbWX'Z&bWo. Zff)2^yvm 
^h^xy—i/ a y&, Mi>t>^z.y h y #w*-fro 

fc LT*$itft FIFOfc LTHil^ixl. . 
-r->-3yoiJj:t^i(±. Wv : x^7T^;i'8 5 5*5t 

iiy^-^/N'-y 7 7 8 8 5<?>\vf ttiJ*frlo* J *>7'>Yrt 
x*ft Lxm.m^-- -y h tM*^ t>tiidrtzm IX % 
^yyYttz^^yyY^V^-ffit^m-fh 
ZbtfX'th. 

[0213] -?-WJSSSr Sowtta/Ut^-iSflfiwa 

8gix.y h*^^m«C5M^aBg-rft^^ stg^- 

x-y hfi, A«iMira9 5 Ofe ± B«S£»JI9 5 5 * 
*-fft. !Emiia9 5 0(4, y-XA^7VKt-gC 
f ft^^SftT 5~o<rytm>*Xi:X**ryL. -m s 
mzMf. A«jMHil9 5 0(4. jitJ6-rft^US:# 
•^WXf-ya y 1 cDAt-?S5#9 6 0 fcSS . & 
^C0A^9 > < A:t^.5 y H ^ 

P^1f9 3 2S:^LT3i^tLl)fc, At^7>h7?' 
(4, A^/9 6 5i:*$tlftfiaKXhr^tLl)C:i:fc 
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6 S^ZXYT^tltzA^yyY^^X'hh. H««0ffi 
MX\ B|E3Miia9 5 5{i:. B^yyY9^'m.91 

0 fcT. h 7S*lfc B y h-'r? /tHWiWW) 

m^mzmtx 5*wmsirtx&x*-*yt&. -a 

frfctJWSJU Br-^ffil9 7 5t^hr3#l*.« 
7 Me J; -3 TMfStLT V^ROPi0opn-F 

tiWfmrm. ^^fc«t^opa-K{4S9sot 

[ 0 2 1 4 ] RO Ptfr££fHrf 5<7)to&g2rf<T£> 

=frO/i«)tSlffi- -y b 9 4 5 ttSlXS^S . J: 0** 
WKJis A:t^yFfcJ:t>'B:*^yKA\ W&hit 

Xy—is g y t J; -3t*ff an -x I- 9 4 5 fc3i&6il4 . 

£Tfo P 3- Hffli9 8 0 1 J: oTHffi-y h 9 4 5 

•fr*. ilffi-'yh-teftfc. 7-b'h-y-* (H^ 
•f ) telSR'J bfl-f-SMI. i i: TKBUixWT 
9±X&iLxm®tZ. Ms^-v h 94 5m%'< 

7 b 9 4 5{««aft*isgsfifci6a/ut 

*<. 

[0215] z<ntmkmif?*tti*!mp)*'< 

yyY imzmm®?-- -y h WSfcWBSSih.* . 

y hV T'-e c izx Y Tth izMz y Or- \' «y 7 r 8 8 

[02 1 63 WBfciJVYt. ffi^--y M4, 4HhniE 

l± s SgjL- <y h fc^xy b y *fifi=firr I t*,t% 
h^MlcntzMz&Wji-^Xco^y y K s o p n - 

x 7 h 9 4 5 fc&ASfU Hffi- 7 h 9 4 5 j&^BSt 

*t lt mm-i . «#^wxf- y a ? t 
1 1» Wjf o P n - y eofeft^f e-itsis fc-frtr i fc #b 

[0217] -HftftSiufeHlfti^v b To 7^0^11 
1 4fcB8LTK)!BLfc* t . Hffi->y Y 9 4 5 lis 
^ila.-7h83 5. ALU0/y7^84 0, ALU 

1 8 4 5 . n- Y/X YT8 6 0 . iHM«*t=. * b 
8 6 5 1 t^Nff y y'x * 8 5 o <n\ vtfhxfc -5 T & J: 



[0218] #^iltgi~-y h^<7)S*A'x^ftnr^' 

i¥ssr*xh.sfc. mmmm^zm^ti, mth*tx 
T-is3>mttm-tz^yhVtf?VT%ti&. ism 

ys'xii, 4 1 K'7 bcOS^t. m. m 

7-9-8 0 0 <WM Ty 4 yfcZtimft fcfe WC . ±34 
?n7^fflPHlcoF^ *^9VH» ff5fe^^ 
-^a>fcatWl.4IRt=S/ail4. PH2?ny?ffl<0 

ffia_=. 7 h {ifflSr y ^-^a' 7 7 r {cjJBg-tfcfetcJftS 

[02 19] 111 5(4. 4HSaaSB3^vh8 3 5OJ:0 
P«I1-CS) 5 . 4HS»fi|i=. 7 h 8 3 5 (4 . y> y 7 

■fotthittzz. *)%m%3-)i'&£v : v?-y*?4 ?u 
ju-j-yz-twmktoy x 7 f-sf -^Tfi 3 . ftusfcx 

-7b83 5tt, #^Xf-y3>83 5Rh, ^ 
WS4»«taiW-&fcftO»«F I F O 9 8 0 
tf . ^Wtli- >x h 8 3 5 ttifc, 1$m%g 9 8 5 i: . 
>f y^ U ^ y* 9 9 0 „ ftWffflZ ynV-9 995 

tit** ztihtet^xpcmmmottitocoi* 

[0220] 7 h 8 3 514. H 1 5 

fLS^ft^iin^F i f o 9 8 o m^xmmmm 

nth. «fc "J^f*Wt{±. ^tyyi8 1 OfcJ-j 

IFO980fc3Hfeil. fO^CDPC (7n^5A* 

-y^b^ (XTARGET) i3j;t/'T3-^'PCys , 
^tSfe^LT. *Wt§a--'yh(c?KS. »*&t64H8 

7 h » fej;^«<op a\ ^mmm^-y h 8 3 5 fe 

Ay7r885t]EL<SI0iiSii*. dJ-ttlR^FfflMa 

y ^--^A v7r885^3SfeilS.i <0S1«T\ SSff 
HjEU^-^y h P CTBtfi&ft$£ tfTS » 

THyxfc^f yr-y^7fcco^&, ^il'ft^fcofc 
7D7^tS0. £07W*38lfr*. icoit«4, 

BWWc. ^cofrt<iEbv^by-AS:7x7f-t^ 
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V i7"D 7 ? T^flRStT 9 -bX LT , b 
M*Tr&fc6*»*j!l4£i:fcftB8*lfcK I CNXT 
BLK7WJ4, : fmW^d?^cnm2<n^-V^ifLX 

tm& x o t , t* r;w*- h -eft 4 . htop 

[0 2 21]WS985iJj:Wy; i J^^9 9 0 

swr&fcfcr»w> p c p c tJWjmicffg 

jstMm&Xz.- ( f i f o 9 8 o ) ft&Hm&m 

[0 2 2 2] ZZX\ "74 ? OT°n-b -y -9"8 0 0 Wfljft 

£-£OAM7°7>f >X7—v*WLx^-$?-i $y?m 

rtxfcfWWfcMW-*. a*X74 yo5fcflI»X{4, - 
HQH&VM -f 5 >y 9 fc*-+-5*&fl, fi*^ffit-*fr 
ttTTIf- h$ill>$A'x£^-f 0 2? o7n-fe -y-f 
8 0 0<VftWWMT<Dl>cQ£&t?. 
[0223]FPC(31:0)-Phl, X9t< v 
9. £<07x7f-PCAX{4, ^if7i/i810*> 
&AM hdf A -81 S^ftaMr^U^x-yf-^fcft 

o7 n -b -y -9" 5 0 0 ff) F P C 7'n 7 ? 2 0 7 fc SUCtofc 
HHMB**W\ ICACHE810l*l<0FPC7*n 
y^8130l^8#l5. 

[02 24] XTARGET (41:0)-Phl,^ 
49-$ 7?. Wttli, IH*JHH*BJ:tflWfcfl» 
L&£-f fcfet^-^-y b P C 7^^^ 
^ll^SJi- 7M825/835) . 

[0 2 2 5] X I C BYTE n B (12 : 0) -Ph 
1. yJi-S-yf. ,IOAx(4, m&V9x.xh$iiX 

v^r»j7x «yf-x8 xvttmt&yvT?- 

\ t iffl0>ft1ft J rvi'3.Zhr7l"t I C STORED 

UX'l 6coaM ftftTOKfrSJifert'f h#AM 
h^jL-comi^-ryA'^ hfia^ttl»J:5(- 
S?|J S fix TV- h-t&ZkifiV**. 
[0 2 2 6] BYTEQn (7 : 0) -Phi, X9t 
•fv?. ;Mi, #^^'y^iA^7y7x-yf-$tL 
fcf-il»fX8 6^A^ 

fl^SSfcWTJls ^SiT'l 6«aM 0 505 

jmm Lx<nto4ft* -v ^*^7>j t'3- Fit 

«££tr. #X8 6iJMW5ROPlMX«>*>fc, 7"Uf 
a-l<fl!«fc**ii4. #aM h«px.^Sr'Jr3 
-KflMRtts a'4 hJfi-|*|«l AW Mcowc^t' 
6t*7 hWXb7£i!fcbU -ttato-hlWifc -yh + 5 



[0 2 27] IAD (63 : 0) -Phi, ^9*5 «y 
I ADA'X895i4, ±^V-f^nrP-fe 7^8 0 
0 Wo 7 ^Ofc*«)-ftW4«BS»tX"tr**. i 
ti(4, Z<v£d%7ti»/9fflb. 9MX*V*J). fci 

v*i4»j»<orK^, t 9 * axmimmmcot^b 

fcffl^MU HlOtJitfl Uz^tllb&'OX'h 

[0 2 28] XRDnAB (40:0)-Phl,^ 
t5-v?. Z0>m\±. lli;? hfc*££>*L4#R 

yKAx8 7 5rt^StLi.„ JDftttWfcJi, i*U4 

R0P0*V^tR0P3OJfe46c0^T'4OC?D4 1h'7 

Axf4, U 7 r 8 8 5 A^HHIO^^y 

H7*-^<Oftb0t. 'J^--^A*.y7r88 5*»4.coe 

[0229] XRD nBB (40: 0)-Phl> ^ 

p <ryk$)(r> y — y K b ax £ ^-f . ; 

itfi, RO PO^V^tROP 30^04-004 lt'7 
hA'XSr-S-^, 8'?C0^ai^ / <7yHA , X8 7 5|*lt-i- 
4#i6. MJ(E-ri»^^A'x{i. 'J*-^A'77r88 5 
A»4,«0SaR<0^5 y Yr-9com O 
^7 y F ^ W^COA'X £ t jStfNI k *» 

[0 2 3 0] XRESnB (40:0)-Phl,^ 
t57?. £<0flrf{i. 8, 16, 3 2t"7 bSt, 4 
fc»48 0 b' 7 hmm%C0 1 / 2 <7)^^cO^*A'x 8 8 
Ofcjjrf. *fJii5-t5^^feJ;^WN'X8 8 2{i s d« 

[0231] 7>f?n7n* 7-9-800 {4. 7xyf, 

§/l/y'7j'7 7^ H-comZ-S-ts 6 SB AM 7°7 -f y 
Sr-t-tr. r^-K^x-^'iilll 6 

CiiUTf3- H lfcWfn- H 2 te$HW3*rO* 
S . H 1 6 {4 . ^<*:6<)^TA s ff =5r^tiT V fc # 
-^^n7'n-b7-9-AM7 , 7-f y£^1\ 3tBtt6-'^r 
7-fySP a b {4, Hi 6«3«6rrtio5rc«btf*i4. V-f 
^oro-fe 7-9-8 0 0 tfcV^TSJK§^dI-t(4, AM 
T7-f y<^l«ogB-C3S*rfi4 £ k &a*[6]^iJT* 

[0232] Hi 6MB}9m*4 r^A y0!4, JBIT 
«W?«fnfcl»**bt. r p h l j (4, WfA^ 

P h 1 feit^P h 2«^PtfrS*tr. 

[0233] rFPc (3 1 : 0) AMhdfA- 
815H<07x7fPCA^^»f. 

[0 2 34] r I CBYTEnB ( 1 2 : 0 ) j (4, A" 
4 Mfa-81 5K»^tFil*«^-1r 7^*8 1 00 
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I CSTORETW ipt>CO I CBYTEAxt'&S. 

[02353 I'BYTEQn (7 : 0) jHu AM 
a-A'XT'*>S. rROPmux(3:0) jilt^ 
7'd 7 7t5£lf7°V -f 3- Kffiffltfr rJ-^fc** 6ft. 

[0 2 3 6] TSource A/B pointers j {i. 

0 5 1 J: -sT U sfr-^A -y 7 r 8 1 5 £4*. fetlS A& 

Hi otsitfl l fcH»=Elw;3*ifcv^ y-T.* 

-fy*tt. T3-b'7"0-y^*^l/^X^7T-f;WfcJ; 

ipj y rnwii^x-yyzhhX'vx? 7 7 

[0237] r REGF/ROB access j l±. fflfga^.^ 
OS£<?>fctf>fc;t^5 y Y>§&'&hK)h<r>\' i JX$7 r 
4 ;W3 itf U -y 7 7 ^<97 ? -fe x £ jjrf. 

[0238] r issue RDPs/dest tagsj {i s r'3-^"8 

[0239] r A/B read oper buses j « s 

[0240] TFunct unit exec j J±, MM^-'V HZ 
timf&frt.-m 6fcJ:tfHl 7fciJVvt % «H»a 
&b-»c*Jil^c&d-*eJ3j:^c&g-H4. ffitott 

^X8 61/^"X^t'3il>. a&b-»ccoMt'{is r cj 
Offittfl5fc£*fo U «SSftti$ ±VU *-^A*.y 7 7 

[0241] TResult Bus arbj }±, MH£ V*-W 
<y77, fcitf£tf)*&ilt^^*:t^?VH*^** 

WMfe^il^-'y htces-f S/ifet, 8*^*8 

8 o^cor^-bx^pff ix^mw\*^-f. 

[0242] Result Bus forward j |i, imtfh&tik 

to 

[0243] TROB write result j (i. Hflta-Z-y Yip 

t> maw y #- ^ W7? t=a&**iT us imfrv 

[0244] r ROB tag forward j f£ s >J tf-^A' -y 7 

[0245] TREGF write/retire j tt, «&K#U 
?rt>v7T?>F I FO=3fa-A><oUy'X^77-<;H-tl 



[0246] rEIP (31 :0) jtiU^-fTPCffi 

^•t. |iJ3=y^-yi±aE^iig^»^v^T\ v>r 

? nrn-fe >yHf{±. fc-f 1 o<7)P CTtffii 'J *-y« 

muzmmv^i. y*-f7Pc**fcttEiPut, y 
^_^-vs' 7 7r885«'jN rmm 925 mzstn 

EIPfi s v^^nra-b«y!f5 0 0tPLTKt 
L fc U M 7 P C fc 8fl& L T U 6 . 'J * 4 TKffl 9 

[0 24 7] H160^^Sy^H{i, X86AMhO 
l»h U-A*Hff LTVM>V>f ?07"0-fe-yHf8 
OOfciic*-. CKOWtli. 'FSBSIfeBSj^lKfcfrfcifo 

[0248] ^J!B1(?3» 1 M7i vf-T 

-yyj.^»J#^f : 5r3^fc»^§iXl.„ *^4f+ v i/a 

810ti. ?nv^-9->f^U0Phl«0|IIt*rU^7i 
>yf-PC (FPC) Sr^jSL, ^2<7)^n-y^-t^^;l/ 
tfeV^T^^-T -y 1/ a<0df -V >y i/a.T'l'A [ZT7*.X 

TliFPC (31:0) iLT^£*l£) {is XhTT 

*Xt&. 7x7W?n7?fflPh2^lVW, 

^ ^7 x <y f - p cn^r h u^. c-aw- § J&» f d 

AM M4/<-f h^fa-8 1 5fci!Sii§^l»„ 
[0249] ^^^•yv'a^^/fej; XfZ.YTTl' 
<t£.T?*:Xt&0£falX* 7syfPCIl*fe/B 
7^fil7V'f I CNXTBLKm-fe^fS. 
7o.y^^-fflTl/^{i, t"OX8 6AW hA^SM^ 
ilS frfcittJM L . WflJSff? <l & 7"o v ^ *«<fc« 
T*5^3KW*rC*5*»*aM0-r6. Ph 2T'7?-te 
XSft.SdcOfiffgJi, fflft7x•y^$^^TV^|>7^-y^' 
<7)fc'OAM hj^AM h^-8 1 5t»S'xf hfc LT 

[0250] A'>f h*a-815tt, mt7x-yf-§il 
TV^^'Ufb^.— y h 1 4 itfSAJfltti fc-f ^£ fc^ 

\\ Z<D^Zl±. AM h5fe}l{SEA^^-\"yy^8 
1 0 IZ^ZtlX . ^ 1 ©W<-f r-Sr£0*«t>'7 h 
LT, J: 6AM h«ft**STtS. 

[0251]7x»WD^fflPh2 t"^»ai'lf 
«MB£ S WT% 7" y 7 x 7 f-i- .yh830fcj;oT 
7*»J 7x >yf-$it§^#^«7n -y ?lii»^t 

-fJCAoT. yo-y^^CT)*^, ^C0S»:W7'D-y^ 
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[ 0 2 5 2 ] f3- h' 1/r'n- H 2aM 7°?M « 
£<W£BtWS. fa-HltfJSlftt, 7°>J7x7f-£ 
*u WUfStifrAM h#+ »£3*ufc3H*ffirc>< 

^"Hfc I C B YTE n B ( 1 2 : 0 ) k LX^Ztl. r 

§ tLfc X 8 6 #^«93n£>fc£> S . r 3- K 1 <F>9 D 7 ^ 

Xh'J-Aj^, AM h*t*--8 1 ht 
ft, b 'J -A*iXdf -V fWfcfttf 

3-^8 0 5fc4;t£>;h.S. f'3-^8 0 5(i 4MNJ- 

0. Dl, D2. *3j;t>"D3fcop3-Fc0^iJa:«rtg 
fcrfl. J: a Kop a- K<D&B£&£U i^T'DOt 
*4ROPA«Xi-^»:OROP-C*4. t'3-^8 

0 5«u A-f h^fi-8 1 5|*]<?)#X8 6#^rn^ 
9A^^>^PC£7)3f-^, ifr^Ji#Hc7)AM MS: 

hte*-y*bPCtt£Wt4£fcfcJ:^T«HfrrS. 
[0 2 5 3] op3-K«J:tm0Pffi»WtflfflL 
WfcAM h^fA-8 1 5 fc* h7S*ifcBIHl7 <f 
F*JBH4£fcT\ r3-^8 0 5«±T3-h'lc0^n 
•y^fflPh 2iJ itA'fn-h' 2«?n 7 ?fflP h 1 OR 

1 ) fcffiiXy bfrfc. 2 ) y-XA/Bfciffi^ 
"M^MMS"**, 3) y-^J3J:«W 

•5*3-H2<0^n-y^ffiPhlW»*> l Jt, 

■r^Toi^^^if ajj3«fc^»a^ y^iii^tu 

Irfft&*&£$;h-S . £*Ui01 6<02M sy^HT-v- 

[0 2 54] Ell 6<Ti?4 $.>7W,ZjF%tlhT'3-Y 
2AM 754 yg:l©t£vvt, W-/A»/7rxyb 
>J li. o 7 ?fflT«A$ tuffSMJfrf S RO Pfc 
»MT£;h.&. LtetpMT, 4o4TWtt»&ROP 
fr\ f3- K 2 <7)P h 1 ?n<y ^ffl^iat 1 6iy h U 

y tf-^A-y 7 r 8 8 5 toiy h y mmx htih. 

r3-H2<0Ph WSTfeftfc^ 

toro pmri. v-xisawM y^T^s y*-*v< 

777 t^^ftSftHRO P<0* A-lCT^-feX 

7 r 4 Ms it/ y 77t7W comunz com 

Wr?*.x\iZi.')X. ^^DTD-fe"/-9-8 0 0{i. H 
mm u l/X 9 7 r 4 ;HB *fl§ v ^ j&\ t tdi V *- < 
777 y H L < »±t-^9 >W ^^HiKji-r 



6*»tffcr«JW-* i k s . p h i fcjswc y * 

-^'A.y 7 rl*l«4^ROPx>-h U -ffflST, 
«fc P h 2 X 0 7 7 r >"tl> i k fc i 

■jt. t^fita«EtS)i»-r / <'rcofroROPi;^f$ 

ftT^4K£«ROPfcovvC«ffl<Ofl!«ttr?4 ?o 
7tnrvt8 0 0 WiHiWcSW-i k « . £*tfi. 
Hi 6£>3M Sy/it, REGF/ROBmxfc 
J; * ^cof-x -y ^ fc J: -3 il* . 
[0255] Mf^M 7°7 4 >«tfc*J WC , ROP 
tt, Mo pn-HA'xfccfc^tB^^y KA'xfcJ; 

mta^y y ^\'xii^7 v y 4 y ^ ^ 

HI 6(7)^4 5 y^HTtttf^ r A/B read operand bus 
esj tioTSSftS. 

[ 0 2 5 6 ] HffAM 774yW%cr>P h 1 y 
«H*Ts WBx=-y h{±-OJ: 5=5r«^--y hfcif 
£7)ROP*m$ix^*\ fci^icoj: d*«Bl3^y 

xt-^ a ymz-ttti&m^^mmzmz 
ti h z k & * a ic s 7 b o#^*>€ 

Xf-yan'F I FOimSZii&Ztlz&mtvk: 

[0257] 7 h ftv&mwv* x 

V^S*^ttt, Wf^-< 7-54 >m>coP h 1 OS< IC 

za£5*mf&m. z<Dm<?>Ph2izht:^xx 

Ph2^^0t, Ki-7h 
Ut. HI 6W^UROB«^tJ;-3T*§ft§J:3 

a^*uf , femA'xpflfjt^^^itraoratT-t- h 
tii k . £ nmmco p h 1 T«iT Mifc*»'Csi* 
[ o 2 5 8 ] hi s yymx^ttm^M 

^S^^Sk LTV^giJ«ot^ki|E^-f SC:kSr* 

t. ^^47-7^ »?D7?«Ph lfcfe^ 

t. ftiiROPfioffiBfi. fiffltjifflt«S 

£#-?T y *-^a*7 7 r mjkttiz . y 
7ri*i<oicoxyhy{i % Ma-cfe^ufekfcfctcWfrC 

^ < y Hr-^ ^ems-r & z t tfx- 

% & . W4 7*5 4 ygPa b ^^ D 7 ?*BP h 2 (CJ3^ 

T s mLKVmx^titzfftf. Zcov-x^yyr 
<n\r>k Lr£*i*WWSSWW)ROPt:J:oTtWU 
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S*if#4. £*tfi. mi60)94 5y^EUc*jv>Ts 

TROB tag forward j ar^LTV-XA/B^-^yH 

[0259] ffl^AM r^A >mm. m i 60*4 5 
e i pirirzfiffy&vviUDrorj&tiyyf ( 

>f T P C ) jW«J$S*u A'xfgjRE I P ( 3 1 : 0 ) fc 
i-?T*S*i«J:3lc3apfS*i*RPrc**. Hi 6(c 
jj^ftSiSK. e i p (3 l : 0) corMSy^H 
Ji , 'J ^77rMl/y^7r^ yl/^so^ <o 
ftttoRfc. *rU>PC (4fctt'J#>f 7PC) 3&<M. 
Sti* £ * £*-f . U 7 r Hl/y'x^7 

r^;L-^|g*coM^^^i)^«±, HI 6<9 tregf 
write/retier j fc^fctf SfLSfiSfc X^XmZtl 
HI 6fcj3Wt, fflW75^gte^0 7^ 
ffi P h 1 fcfc V vt , ttffso&gti: !✓ 9 7 t -f MC# 
jLtil. E I PU^^fi^O^^fe 3»f§tl7t£ 
i: SRI^S <t a fc!SJr3*i4 . U 7 r FV) 

HJBtixyf Uli s f*'W-/A 7 7r*^l/yX 
^7r-f;^i:*a ! 4til.<0tPlt^n.y^fflPhlt 
&i,vCgi]S;!r^l-SftS . >J 7 r ftc^ox 

y h u swws^t^stifc^Ts v s>* * c^nmKm 

^X^7T-f;Wpfe«ttaji:'5rS. £*)««?* ^7 
nrn-fe .yf-cor-dfT^f-^««* s K^l!*§iil» . 
[ 0 2 6 0 ] 0 1 7 14. 7ri'!»»«c7)TO-te .y-9-8 
0 00)94 $>9mxfo&<, Wi\10)94 5y^0{is 

. [ 0 2 6 1 ] B R N_M I S P»f Ji. dMWI^ SIMB 
£ofcfc**jj^. XTARGET ( 3 1 : 0 ) 
{i s ^Sflfc^-SS h#ttftW#ttaX'x r- 8 3 

[0262]H17?)?-fS y^'Hii. JHSSffiHtsJ: 
Xf®U0)m0)~?4 9 07°n-te <y f-8 0 0 77-iV 
cogpt^-t. .icDrM $y?'Hii. W.\0Yf4 9Mfi 

ftm0)$mt4 9ivx-h o . 

OfTIEfc JtfiR LV^T. r- U-AC07 x yf-fcH*>* 

ftm$0)mT0)&Tfrt>iE L\imnm&mt x 
3-t4 9)V0)wmm^h z t mm ktih . 

[0 2 6 3] HI 7lzM^tl^Ury4 >0)7 xv+ 
8MR±. XTARGET (3 1: 0 ) > 

ft fcftt. #H£«xx -y h- 8 3 5 fr&ifMMf -v <y 
y.a.8 l o dfcfcl&vvtii. Hi 6^31$ 

^eiftWJ^mte.r -,7t £ t t«fti . v-r ? a 

Tn-fe «y-9"8 0 0 C07'n >y ? Tib I. Z t m%*bt>tl& . 



S„ £cD^->-"7 Hi. IS*'U8 8 0t^-bTIR : HI 
tfSSSSfc fc fc U .y 7 r fcHSftft <0 

z-itz^izftmfii^zmmft&mzE i p^^x^ 

*3BWftfc«)OjELV>PC**-frtf. XTARGET 
AXii. 7x-yf-S^PCA'Xt|g»$tl. 
yisa.T\'4tl t T9*zX%tlh. t»HWB£*ltf. A* 

[0264] R : I s »WB£*Ur, A*>f hdf i-8 1 5 1*1 
cO-TKTcOA^f ff-f BRN_MI SP0)7-f~h 
X\ 7i7 f-<0» 1 <7)ffl fcfe gftWfci? U 7 § tL 
h. ITiE§tutgSS* s 7x«yf-§n. T'3-K§tll.4 
T*(i. S6*SROPlir3-^8 0 5*>fe56firS*L!5r 

[0265] m^ii^^S^SIA 1 " »J y 7 r 1 7 

x >y f-AM 7°7-^ ySPt<0^ Pv^lPhl t j3V^TM 

HROPfc5MA,fL. ^0yktb^tiH>i±WJX97r4Jl' 

ffl^k$ni»^§ti?. y^-^Ay7Trto£*i4><o 
xy h U»iWS5&»fe^S<iT, § RO p*«AS 

[0266] ffl&mmnrx- K 1 7"7^ V 

SS^SOJi. ^t7ya810«ICNXTBLK 
TM (ci5ft*i 1 WIHi0JWfe»vvc, I«7x 

• W ICNXTBLK£7)^Wm^il$^L?t-?-«>fC0=¥ 

[0267] P^ffl^SWAM TV 4 > HBf 3- K 
2. SSSfx, t». fflSfti, HI 6THIt«(>Oj:»R 

[0268] VI. tsjft-xwt-x^^attigsa 

v-f ?D7°n-fe -y-tf K J: -pT»t$^xI» n- 
6feM?lJ1x&?Iffi-r£ Ts #WJ10)~?4 9 oro-fe «y 

y K;vf- H:mMllOflHM>9lfT t*Wf S ztm 
<-„ ?D7n-fe7t«W-^A' 7 7r (ROB) 

tta*wH*«trtw*. ROBji-awu^-x^Bfi 

EgiJ L . -e 3 t=Sr{th.tf£*U±afe5>Jtt*a* -3TL4 3 
J&fi#*6 . y^-^^'-y 7 r fcx h7§iifeT-^(i 
v-f ^ DTD-fe v^w^FfflSlfPKfiS&^b L . -*WS/ 
X97r4 Mzx h 7 S ilfcr- 9\*?4 9 oro-fe >y 

t wffitrmBTay? &0m&mmk<%i> . $ 
MT^fr^r-r.?) zb\z^^ &£hwm&mtt 

h. mmiZMz. iSWN'yh'(io^7x-yf-S:^- 
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[0269] wm<ox-n~xi]yyu*. .yf-{± s n 

JWWte*M9UT. ttlt*m±"«. iOJWWWi. 

feoatli- -y h tt, H tf-^MA'XWIi >9 ffi£ 

#fj/hM&->y f-»A'xi«» 
#®a-.yb££:Tti >0 B«tJJ:lXi¥«/J* 
jjMHtL^v Mi, *fflr'3-^J;wmSo-K/^ 
h T^r: . y h 5 3 0 £ . rtSKT K UXf - * 

(IAD) A'XJi, *^W7-<^nrn-b-y9-(5DV>< 

[0270] ifmmhmt u met 

[H®^*=5riKHB] 

[HI ] 57>f ? 0704: 7 t?:i 

t7'D>y^Hf$>l»„ 

[H3 ] *»^<?DlSttffi^wc-^5v>f ^orn-fe 
vt«8'J«HttWO-afOJ: 91Wfl:7"n -y ?0T"£> 
1>. 

•y-f c03iJ<0iaSffS«)-aKOj: 0P«7"n -y ^HT'ft 
*. 

[05 ] *3fflH<0StttB^wt-^*5v>f ^oro-te 
•y f-«J?iJc0»Wc0-S15c0J: 9P«7'n -y 



[06 ] ®gkrtAizttixmwLx^mizmM3--v 

[07 ] ♦fHfcrc-f ?nro-fe vfrfc*$»t*|*j*7K 
UXr-^A'xp#«c07"a -y ^HTftS . 
[08] 03^rv>t05co-7-f ^nrn-fe-yHfco, 

^^y-mx-hh, 

[09] H8«)*-f SV^fcSHKl/O***** dHW 

[010] ^fgBJOX-K-X^ 57^ P7n-fe <y^ 
<03IJO§58S{*97*O >y . 
[011] *ll£0X-A'-X*77-j ^OTD-b.y-9- 

[01 2] 01 Ofej;lA"01 I07^n7o-b7t(7) 
[013] mi2(DV^-y^yyrcoXmm^fn 

»/?mx'h&. 

[014] 01 o&ivmi 10V^^orD-b7-tA s 
fflV*4Hftfl:§*ufc»ffia=. -y h <07*n >y ? 0T'$> £ . 

[015] 01 Ofeit>'0i l«ov>f ?D7n-fe7-W 
fflv^*«ttM63^-/ hO7n-y?0T'$>l>. 

[016] jI&Mtc9Fh1«0 1 0 J:t/0 1 1 C7)V4 ? 
orn-fe >y -9- <m\w A S y^0tfel> . 

[017] ftmgm&xvmmmwmi o&xvm 
ft. 

[»#OlKBJ] 
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23 5 VVXtlrAfr 

24 0 W-M'7 7r 
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